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I gOMM*® 


7 [ 010 ^( 1 ) 

^amafe xpc||7|c||éS!o|| °m g§4 ^ajL4aj- xim\ 

^ixis[ ^ai-A|o(- emu s^oii $\m Eng^°i hiia^ °m §ai^s°i 

g?rs §A|0|| g^K [Cfal-AI, AIS4 7 |*.*joj 13® ^7|£ 

gfaol g£8|C*. 0|S20||A-fe §0|A|0|-°| AlS^-gS USllh 7|SS4 MS 

Till ^go|| u-m °d?\^ asoil eHsH stolen. 


•T-SlM-^M ‘å^å- t7l nfl4°f| A^o]| o^xlt!- ^>M°1- X l^i 

^ ^x]7\ HVHAl l(a)M 7l4>^oflxi aja>§ 1-37 gja 

^is. o^j f l(a)2l ^xj] °Mxfe. o\X\o} (x]4>~100hPa) 

°li, ^xlt> Aj-ZrøS] -g-Oj-Alo]- g]7ja 3 Al^ AlXj-o^ 7 ) £ 

U.A1A1 aHHM. 105°E Aj^i- 1500m o^s] m]x% 7 } ^7]} 

«H, sfltJIS.71- 3000m °14 >( y xl^ojq-. 44 

xltflfif e]u|ej 7^^ 5i]if aa^ z>z> 850hPa, 700hPa °l#£l aa°H 
°1 7]§ oLHq- °|at} £4 aa^ ‘Uxlaf- -gajt 3 o. ( o] 

*1^14 Xl^Oj-sflo]] ^0]7ll S}t)-. O] Aj^o] <y 7 | £ H.A1 o. 7)4, 

7l°j- ^4- a4 aejt 34 <y 7 ]a asj-7)- <gasjxj ^s-j-a, %% 

XB^ol 7]Aj X]^ 7]^Xjo] 4^4 jlBj?b M-^2]- tfloj: 



04 éoii oj|M7i# 





















Sj7|£31 7(0|@A(1) 


Si 2£ 14-£ <*!-§-!<?] 112]- 711 £1£ HHmi. Tril l IH ?W H 11 

S3.A-], 1111 4H] 11 imi 717] £1, 7l<a 71-10]] H <§ X-Ull All^o] £411. llo]| x]Æ 

ujzVo]] H x]H]]a]o]- mi°l mil r]] = o]l mm?]] H14, ill-°S «fllll£ ££1 l7l 0 4 0 l 

££11. ££1 111£ 60°N 11111(71.13 UDSA-] l£l7ll£?M| Is]] Hl 

111, 14-1 1XH 1£1 Sil m-rt-o]] 44 mi 33. 14- lim f£7] H4. O]ofl 44 
3o°n in £iw 717111 li i^ss o]im «o]£ mm. °n in hhiis 
mm. mi mn om#ih 11041 44 -=£ mm wn ism. 11, 

7H m-i°i- mi mmi <§ imo] xi-im, ws3. h w°ii mi 0 ! mm a-he 

111 . mm -B-imi im- mi°i mi. o] mm iimmn 11 mi mi 

°m w 7]-is isn il m 11 mi. 



I ll'É £7|£ £1 

im#s £i 

7] 11 hul mi x^niji 11 mim mm ni-11 mi. 1111 mn 
#i£ 11 7 iis mi £ii£ im- £i°ii mi m 1# 71111,111 #14- 71-1 mi¬ 
ss m. mn i°i #1. °i ni i 500 m oim mii°ii imi in, lim im 

£i£ mi o>i. 

Si 3 £ 11 ( 2411 ) 7 J 12 ] 1 ^ 715 . £ 1121 - 014 . Si 3 (a)l 11 £^11111 S£ 11 
14 - Tim mm 37 fl 3 . £ 11 ^ 4 , 37 ii 3 . £ii £ 2 ]- mi mi -f-n ii°i iiti, m 
lim Tii-y-o) 3041 o >3 mi m Tiloms s°ji. ns 7 i£ii£ i°mi his 
££i7i i £ 7J-4 7i°ms» s°n nm mm. °n i m-i n j^im 111 m°in 

- 5-11 111 1 £ H 111 117 ]- 11 , IS oj£ll Dll-O 344 X ]13 1111 . m 3 (b)£ 

24 i 4 i mi i 7 i£ojc|] x^n 4 ihiiio)- 7 ii 4 - ni moms mil 7 in urn 7443 

117 ]- £1 3014, H °1 11 14 M 1 7 )-l£ £ims jailll. !£o]] m x)m 11 S 3 

1104 £14- mi #1 si 3 ( a )°i] «i«n 1044310) ni mi i m-imi, n 

lil 714 £11lim S 7141 x|| 4 o) im £433 14 !£ s£°l £ sllli. 
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(a) 2011(4 121 251 12UTC 

(b) 2011(3 121 261 12UTC 

M_ 

M°^ btiis 

^j§rø Wl °1 A H^°l 4S2 «rø \åW^W/ 

fe‘ " ^sSt'lllSoj 

s #°Hl ^ T w V -£ / Wi, \ 

£!tg«lb EH# «■ / rf \ 

24A^*^é m x^SJIflk 
t^VV#4aw\ røpfw ^ 7 ismi 

oi ^m°i *u sm zh wJwmX 

; i^0| p&o| 7|a W 5 V 4 $%W \ \y 

*. s*É g tig - 


(orea Mtfeorological Administration(KMA) 12UTC 25 DEC K 

lorea Mtfeorological Administration(KMA) 12UTC 26 DEC 


an 3. x|& §J7|s g*) o)|. (afe ^§o| MfiSh oj|, (bfe ife gij°| 0)1 


a3j 4fe xj-g-1 fee^q-efi- x}^ f-^fe fefea ^^OthsflnV xfel^o)! £j§> w-a^o]^ 

^Ket ^-7]7\ XlHflSlfe 7^1, U-l Xf7l-fe ^7}7\ olfe^Aj slfetfeM X]XjrO]] 7l<g^# 

-fa]i4Hf AjÆxlHVo)! ^o] jl£7l- yp} 0.5] 4(a)fif ^1 500hPa°Mfe ^tgs] h^ 

f-^3. 71-g-feSl- feoiq- i 850hPa<41^1fe OL^ 4(b)^ xJaJo) jéo)^ x}x}°] x-j^o. ^s 7 > 
-§-^fe ’fMfe?)- u(-E]-vPcj-. O.^ 4(c)S]- xlxj-^7lS.oflx-j xfel<y- ^xio] lfefefeli *h}. O.^ 4(d)fe 
o]u] xj-e)H rflSj- 7j^i] a^ 4(b)S] ASf B-f xf-gL <£xi sai^o]^ 



an 4. 2012(4 IS 31 00UTC 17|E£) ^£|Lfe ^£((b)°| A£) B) H<M£(Ahrens and Samson, 2011) 


06 £0||£mH=0||M7|Éf 






















































































Sj7|£S*! 7(0|@A(1) 


2) 

3*1- ^17^0] 7 E ]o 1 xi^Ai > f^. #43^ -s# ^vis <§ 3*1^1 wfe 

Al7lolxq-_ O] A|7]°jl ^5]^M ^it 34Æfe <g 7]7l<y-, 33371U 3.71°]- S-§- §■§• 4 1 

^ x]7l°j-^ XlÆ7]-^S ^2g 37l3-^£*1 °l-§-«M Sfe 3*113 7]7l°]-olc]-. <g$id r$o] 

^ ^SJl^XlcflollA] ^ic]- 71^0] ^0)*| <g 3713^1 «e U ^M, °1 ^ 

7lW ^5]- aaflfil- 3*171- 4 V # q]7ls. #5] #21-3 ¥1. 3^3 3331 

37li Sfetfl, olf- ^Aj-sj-n tVc]-. -feli+aHl 3331 °13-<sll ^ tfl7fl -f qq-Bj- 

7]7l°J- ^oJ>H ^-A-^O] jfi, 7] 3313 °] O.X11 UflolJl, 

3*1133-. 





ni 5. 201 ItU 4fi 191i OOUTC(g A]7|£f gtgAfS||) 




ni 6. 201 Id 4fi 22H 00UTC(33 A]7|°f gttfAfa||) 
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al 5°1]4 20111 41 191 OOUTCi 850hPai Hl -g-H14-°S IH] = 7 )- #S}-£| flq-. 0°C 
-§-!l°l IHHa] 11 1HH 'tH'H 1-9-3. HH. 44]3 alUMxj IH x1/|«}A 

IIH-P-H Oj-E^- Hl HIlHHoll. Xl^7lH0fl^2. Xi7ll H°1 ^11. O] Xj7l°j- 

143 1114- mii mi 14-7)- mn ni 7iii2|- ishi hu mi 

114- mi Hl §iq-, xinisofll °1 11-4 1= lkm 4LE.ofl SrøSS «>^-°lil- H 

331- 4111 1151 Hol ^iLll #1. HM 111°41 3°H 7^1111-71- 114 HH- 11! 

7iii-oi iii -E-O.S oi-E-m oi <§ x]7ioj- m- ni itfl, i in il ll-y-ol H 

11. °1 lllloj-l Hl €- H mi 441 IS.! olHll mil al 611, 500hPa°ll 
Hil-111 71111- HH <11 0.3 1 114 llloi ft-l£l mi 1111 
850hPa1 4H7]5L°]] IH H°1 Hl, HHI 7^1. ^Hl^ f# 7]§0-3 Mil 
Hl HM! m Hil HxH 7} Hl 11. HHH HOV Hl 1H3 1171- al 
111 14°111, slUHH il Hil 14-11111111 Hl. IH HH Hil- -§-1 
44 14331111 IH o]-q 1 li lim 1111 Hl H. 

111111 °1-111111111141, H qiq 14 71-117J-SH711111171- IMjt 

II oli. ih x 0 vq- HH 7)-l Hl71-1111133 c>1t 1, HH iqqas 744-7 }] H 
11. al 71 al 61(1111 111 300hPa HH 300hPa Hl Hl fl A lf 34#1. 
300hPa HH11 7l<g-#(trough)H^S Hl 4131371- 31 #£^]ol 11111, al 7(a)°111 
lOOktsolj-q H Hol 1111 Hl 1x111. 300hPa HaoM HHI Hol Hil 
1111 H333 111 7117]- H(confluence)11 H3 1# H, 1# IH] 1111, 111 
71H1- H(diffluence) 11 1# li H, li H°1 1111. al 7(b)°114 H4- IH]! 

Hiai H7i- HH lllo] ii. al 6(c)1 411434 - uiasu al, h° 1 Hl 111 

lioj-a 1 H 4 H 1 111 17141 , aqojo. qqi 34041 ih# o e > ^ h. Hll 

III i43 1111114i • 11<l H oll°l 1 04111 lloll. 

ol 4413 llo]] iqsflxi 1 337} 1H1 850hPa°ll mi -r-541 411 4411 41714 

°11. 141 a7iioH5i tLeq. 2114 ‘StHH l5.1 0 11lS-4 IMls HH H 


(a) 2011^ 41 19! OOUTC 300hPa !7|3 


(b) 311 S4'3 



ag 7. 201 Ud 4S 19! OOUTC 300hPa !7|3l 3*HS 35j3 
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Sj7|£S*l 7(0|@A(1) 


(a) 2011^3 4fi 20ii 00UTC 


(b) 2011 ^ 41 21 §J OOUTC 


(c) 2011 td 41 22§J OOUTC 


li h}b} xj-r|]x1 o_^. s]s]l y-titlt igtS H 
1 7} tt -271 H 1. 1 27] 21 ti Ilt 

Yt i ti§1-1-71- 41 wti Yt ti ti¬ 
tt. tfUlt u ltt°H t#! 

1Y IH! 21123.1, 1712 tii Ytt 1-6-7} 
tt. °1 850hPa 27ltt ttll HYt 21^1 
WtitSS 1Y& itfl ti 111 21 8(a)t t°l 
-tltt-tl 27lH -to] »ttt. Hf II titt 

2711 71-1x1-11- 11- til Ytl7} ilt trtt 

lf-7} -titts -ti tt. Htit titt 

1111 11-tl 1-t 17} 1112 tt. Yt# 
Ytt 11 lo] -tlttl- Yttt °1 2711-t ti 
111 Yt23 tttt. 

21 8(a)t to] H#7H tt i ti H 211 
tt-l- 2ttt YttS IfecH, 211 tit°J°l 

Htt ^J-o] Hl^xfololns. iofofl ^X]^. 25}tt 
1°1 ttitt. it (c)t t°l tit Yttti 
27114- Stt 1 It YYS HYi, olttflt ttl 
t#!:# 1122 1123.2}2 21-tf- Sttt 
1°1 #t. 2111, ol 17} t-t 211 YtHY 
i-s-11! 500hPal 2110 ] ^ttl tttl 
Sit. 


2S 8. 850hPa 17|2(2§1 2§0| fSjl “^°j) 
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300hPa iJ7|£^. 


(a) 300hPa *I|M7|= 



(b) &#*||M2l X|4^7|E 



ag 9. SHdHTHI- 
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S!7|£^*! 7(0|@A(1) 


» mnm 

® 300hPa < H 7 '|:E°M x-]]e 7 ]^_o S ^xlfl: A^-y-S] f©H Warm 

© 300hPa < y7]5.°M ^(40N°14> o-aiurøs 4^}^ 

© 300hPaa7li°1]A] a||e 4p§- 7}^o_S, ^7l«a-Sl ^Aiol Gold <U ^ 

© 300 hPa<ll 7 l:£iAl SfcflAllE ^ x|ea 0 ) o] a||e *s] U-æo] Warm'H pj-£ 



ag 10. xi|e 7 |=o| <3x1 


® 4 1 "# 'ér\+ x 'l 7 ] < u (Warm Low) 
© f^MS. (Polar jet) 

® -%%■ ©Pj 7 i 7 131 (Cold Low) 
® °(a L ]| x il— (Subtropical Jet) 
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y 7|E ^ 7fO|@A(2) 

oMfflofe cR4 sH°fo| u|« yem ^S-i-Aioh wi| y*p|yo|, 

SH^OII ^EHgyH7|^0| §gE|H, ?a|LfSfe ZL AhOlCHI T-|x|é|-Ol ZLi! 
Kam yo| yg 7 | = o| §ff§ gtgy. s 2 IL é éh yg 7 |=g cH^°| 

«^7i°r ygy aa^4 yg^sNAi gEHgyj^m ygy 

EHgo^iAi oi 7i=g gy geom gg^How 

im*iSAi ggoi g7^m ^amam ^an éti- 57 «- ^a^ 
^D)yo| £joj 0 | yy. gEHgyH7|°m E^°| yXi7|°Kg S 0 [-A| 0 h 
^#EH7|o| ggO|Ch 0|£|0im # ■ 4 h § EH7|ga A| HBjéHO^ S £Ag ug 
1(bm ao I 300, 200hPay E|H]|MZ!7|y, g#X||M(50kts 0 |go| ggEH), 
500hPay gEHgyn7|°m gn-id(7|g-y SSSOgpm 1 *) g0| oidK E|tf||E 
H7|a§ E|b||EIl§!A|LHo| éHan£7|- y 500hPa0|| | f S°S 300hPa 
oi4m n^iAiy ^8^1 ^Emn ^amam 
gAjsL H7|a HM# §£®E|-(Ueno et al- 2001, Hsu et al. 1999, Flohn 
1968). umAi, omm aiuim ai«ø soohPa om°i utoiiAig yxpm 
(«Xi°m)o^_ h$)SH 0) tm. tmoil gEHgyil7|yg 500hPa USOllAjg 
^5)7)1 LmL)A|°h 300hPa 0|g°| H£0||A|g E|bi|EJ17|°m gg0| E|A| 

at^iM- mm\ st# 4 sm. o is 2^1-y o»s gam gsy 7 i®tm 

gg# jiBisrø EHaaa a^A^ioil CHS- SPl£ Sg IfSoil ehsHA) 

aom 



Eli! 1. (a) 0|SS X|g71^7)1 SS (b) 200hPa gjliltøMdW 500hPa gEI-idO-t!) 


1 ) SE||gofJI7|y 7féWE|S 500hPa JLE.0||Ai 5880gpm HZ.&1L 1- 

if s^l^KChoi and Byun 2007, Bao 1987, Huang and Tang 1964). 
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Sj7|£^! 7fO|@A(2) 


I 


2001# 41 144444 1444 70mm °]^ 2) °] ^S.^-7} #734 
a>b|H- a 14 4°1 44 #3 -9_4=4#4. a HM mxj-tj-x) ^o] 

^*m7} 1#4 3-4444 7§ 0-0]] rAj-^xflE 

414)^J°143 4f4l3! ^p}*} #714 Aj-^xllE7l- 3X)) 

44 , 4# TflEO] ^A]3 7]#33 71471- #441 444 #14 A o># 

#4444 #7i4a 414 #444 s_°-7} #734 ##& Hf- 44 #4 
4j33 344SW. 47140 . 3 , 4 - 17 - 1134 - 7^1371- a j= 4 x 114 x 1 44 
3-r-t r 4-44 44444. 









-C 

c /I 



2^ 


c ^ 

E 

0 












Al 3 

<h 

m< 2 















50 2 

sil 













1.1 





1 











1 


hi 


LO LO LO LO LO LO LO LO LO LO LO LO 

2 i-H f\| 2 1 —1 <N l rH Pvl 2 1 —1 CM 

i-H 2 2 T-4 2 2 A 2 l TH l ^ 

ld lo r3 i''! odoo ot ot 

(ss 

10.1-5. 

10.11-15 

10.21-25 


as 2. 2001-201141# AI4S 70mm0|4 BhSEj gntsj- 2x) 17|°| 

7144 4Q^ai( 201 l)» IfatKxillxl# ##x|4 61194 1144 
#□111 71 254(1981-2010 §1), 24 4714 #nHS 0|®). 


H3j 24 17144 70mm o] 7 j- J^} 4 x 54 a}bH! 344-4 5# 44# 
t^tf -1411 331)344. # 53711 71-311 71-44 447144 177H 
(32%)7\ 143444 24 47HI 7H V #4 357fl(66%)7l- 473^4. 10444 
4 H 4 3471-471- 44 . 2 x 1 - 47171444 440] 57)14 4444 # 3-41 
9%1 471554. 144011 70 mm o)xj-4 xj-4^3 3444 ^ 7 ) 44:144 

Mli 447)1 #0)3. 1-444011 44 2)5114 4 x ^44 4 44 . 7lXj-4j-Xj 

#433 347)411- 4444, A j-4# 7)137)144 347)- # 537fl a]-b)1 1 

257H(47%)s 71-xj- #44. 4§il3 414! 444 444 7j-io S 4 # 
7)134- 7 j--fx|i 37 l- 4 x 34 - #31- 014^4 34 - 4-4 4471-4 431- #44 
(20114 44 4 - 41 4371123 ‘ 4 - 1 N 3 ’# 43 ). o)4 ^31)4 47 ) 137 )- 
4444, 44 #144 44 44114 §^44, 44444 7J-!#1H1 

44 3 47)- #xj§l-7l 414 471437)-1 D^#4(Saulo et 3. 2007, Chen 
et al. 2003). 4~§-33 7444 x)|3 4144 44 34x1-3)1! #433 
#431 -g-44 3 444 4 1444 4 71 - 44 - 3.444 4 334 44 


2) U£h EJ-011 S^2|M 71^011 £gt!- £!@tf 
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ip|£ “S 'U 


fi 1. SSs°(>70mm/1 hr) Arø|(2001~2011t5) 


r! 

jdJ 


UIZ!- iiqia^S 

oj§, mm 

Sgg 

(2A| V7| 7®) 

2002.8.6 


74 


2004.8.22 

xlIV 

SS 100.5 


2005.7.31 

xlIV 

SS97 


2005.8.25 


alf 89.5 


2005.9.17 


?H°t 75.5 


2007.8.5 

#seei 

TIIS 92.5, 7-WI 78.5 


2007.8.8 


71S 83 


2008.8.16 

SSS ■ ga 

VS 78.5 


2009.8.27 

*ll¥ 

X||V 87.5 


2010.8.17 


SS 72.5, 9S5 76 


2010.9.21 


AIS 75.0 

29, 5929 

2011.7.27 


SS 85.0. Ag 59.0 


2011.8.1 


S8N 95 



2003.7.25 

Sa|ga 

^ 87 


2005.8.2-3 


g® 6i.o 


2005.9.1 

m 

SS 81.5 


2007.7.29 


SS 83.5 

40 H 

2008.8.8 

Sa|Sa 

86.5 


2010.7.1 


g® 83.5 


2010.8.7 


SV 80 


SSgTII^ Sgg 
(SS 7®) 

2001.7.5 


9 X|| 96.5. SS 71.3 


2001.7.15 


Ag 99.5 

669. 19489 

2001.7.23 


SS 79.5 


2001.7.29 


°]£i 83.5. 80 


2004.7.14 

Safe h £ 

£]£ 115.5 


2004.7.17 

§Sa 

SS 70 


2005.7.1 


E#BH 75.5 


2006.6.30 

*iiv 

SS 89.5 


2006.7.15-16 


SS 89.0 

299. 30229 

2009.7.7 


VS 73.0 

2S, 209^ 

2009.7.15-16 

^nei 

SS 102.0 

109, 23019 

2010.7.23 

AiaH8l^ 

AIS 99.5 

49. 2109 

E H# I4EJ 

2007.9.16-17 


X||V 75.0. JLS 92.5 

169. 15929 

E H# 

2002.8.31-9.1 


SS 100.5 

3219. 5V1S9 

ENg Dpi 

2003.9.12-13 

ssa 

S8H 89.5 

132S, 4^8^ 

BH# n\\7\ 

2004.8.18-19 


SS 84.5 

79. 25089 

EHg ?0W 

2011.8.7 

X\E.\ Af-M 

S2JAI 106.5, SS 75 


E H#£!E4i 

2001.7.10 

*ll¥ 

## 94.0 


2008.8.13 


106 


2011.9.17 

£BPs h ■ ^ mn 

71 


WS® AVIS 

2006.10.23 

S# 

SS 81.5 
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Sj7|£^*! 7fO|@A(2) 


i ahni mm 

» 4 h S ^ 


ag 3-1 20111 71 271 Ufa-fla lilM) IH lall 
g-lHH #H°11 S--T-A lUl HH1°11. 71 271 OOUTCi 
850hPa°M 27fll 7j-f.tfl 7 }- HH! WoMl g-SH, 

#11 ###°M Æ-M 1111. 




ag 3. 2011 1 71 271 00UTC (a)850hPa #11 §1#X||M( >25kts: 11), (b)lgl&, (c) 271111 

Hg £OE 


al 41 al 3(a)l 11 111 lllla°ll. 850hPa IWj -fUl #10.0. HH 
l#HE(25 k t s olA 0 V)7l- iLll. 850hPal HMlat 200hPa Hall aUlg-l HH 
1171-1 A o v^xllEi axll-a =7111- all. Hf! 850hPal 11#1 200hPal g-f! 

111111 in 1171-71111 a-M mil #1: all 11. 



ag 4. 20111 7fl 271 00UTC (a)850hPal (b)200hPa SSiPli 
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ip|£ 1 


l#!!# 144 37} oj-gtMEH 144 141-gr 

oj-Aio^s oj 7 ]-<is. 144 ££*H 7 }- TVo). f^o] 4451 1444- Jflil 4-4x11224 ^o] 4=4 
ol-<grflx-HE 7 )- ^2 14447I nflg- 014 . al 4 (b )4 11 141 1712 g- 7 ) 4 EltiH 227 lo]--§- 4422 
444 1 441 , 47)2242 2441 11 # 4 . 1 41 ls ja^o^s. 6-91471 4*112 57447) 
4-444 444 a o >4^. 4 = Mm 4 (Bao 1987 ). 2l 4 (b)i 4 44 44441 4-422 # 27 jo] 
2441)) 411 4444 444 44 ^ #24 g-i# 444 #24 I27) 444. g-240) 4444 
■^44 44°ls.s, o] <y7l2°M 44444 7 o >a 44444 4444JL44 44. 44, aj^^ 
44 4 44-44 -i-2-4 4^4 A 0 >#4 7147) 4444 "H414. 44-4, 4# m# 1411 7H V 

7 J -4 44444 44 444 ^401 45 . 44 . g-27) 4 = 4)4 7 o >^ 44444 i7l44 444 44 
# 7 ) 7441 ) 7 ) 4141, #-## 1444 7 I 47 I- 1^4# 44°1 44 71444-14 44401 

412 44"44(Funk 1991, Maddox 1979, Uccelini and Johnson 1979). 


24 54 4#71)eo)) 44 ag- 27)24- 7^x1124- 

4 #t)|e 4 if-i £1451014. al sil) 7J-4 444 
44 24 444 850hPa°IH 41 #14 #41 
41441 , 44 - 444 71^-7)- 2422 0I-E-44A) 

4rø22 4 7} #(41 gr) #142 tf£447> 

7J-44 4-4444 #47 )-41 44 7J-4 447^ 
4444. 447-1, 444 850hPa 444 4712417) 
7J-471471- 7pj- 7 C >4 444 44444 #41 
44°1 4244 4 4 o] 4. al 44- g# 850hPa 
44444- 7]#22 444 144121- 21, 24 
54-41 4#114 7J-4- 4-## 57422 °144l7) 
411 44 1244 14 7J-2 0.S-22 ll-lxii, 
41 7j-2 0.^01 44-4-1 4 4 41 a) 741- i = 7} 
4444(Trier and Parsons 1993). °1 27] 2417) 
El# 14-11444 21 317) El# 20111 71 
27 a 2-4A1-B114- 411:1-. 21 5i7) 1^7)127)- 
7l4-7fe 7 0 >^-4 17J-H1-1-2 -§-#0)1# n^4 Hl-4-O] 

g-4. 41111, 141 1## iaj-22 4441 
&2 7J-247] al 44- 1-0] 4^4 1-24 
141-1=22 1114 A^7]7l n))#14. 147), 
ItfUlE 1-7)71 850hPa 44f-44 

##11 g: 414 -#-11* 244 412 # 7)24 

41 714-7)11- 23)4 J3-2)- 7} 1244-. 21 61 
20111 71 27 a OOUTC 17J-41214. #444 




L 14# 1122 #44 141 2114 441 14°M 4#4 


44 1# 4 


421 , 


41# #44 44 471- 44)5 7)## #o>4 444# ^-4 4 


ri 42 44. 


1 6 éOII a*fe 0||!27 1 # 























Sj7|£^Aj 7fO|@A(2) 


» nm ÉFrø 

SMM S^tb f-^(° t J-)^l ^4]3. #4- ^ SM. 4># ^rS 4 V # *)|S7j- 

0^tfl^|E0)|^ ^71^4 lOOktS OlS}.), 7 0 Vt ^ O. £=^ 7 j- 

Wl*l #fec]-(^S #aj= 4 iOOktS °14>). a Hl-HjO.S 7 ) § o. s ^#S] 

&\. ^ *133 47fl £$.°S. *kg- ^ &i}. = jiq v+Ej-ufi. nfj 7(a)fe 2010^ 91 211 
#41 u cMl 12UTC 200hPa ^7l£<>14. ^} 7 }^ ^7]t- 7]ql J^S] 7 )s 7 |. ^ 

4-t-1 h o V - 9-S Isl-sl-lAl -fm ^-5-S] nfs-tt- 7l^ H 7 0 >^ x-||e 7 ]s 7 ). 3 . 0 ] 

34t§^r *134: -r-5-i 3*14-2- -r-44-efe 31S 33HHr& 7]#_°3. q-Æo)ji -y^-o]] tsrøstq-. 

ZLl 7(b)l Uccellini and Kocin (1987)7]- x]|a]^- x]|e 7 ]sq] s]^- q^js] sai^a] ^ mj-av 

4-§q^ il i 



Hl 7. (a)2010^ 91 211 12UTC 200hPa 17|£2] (b)&#*l|M0|| °|?h ^4 41^3 


[ 4 h n^Sj ] 
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M3tt7|Sb 7|MQJ 7 |3(HI4 30)44 44b 7|Ah£4#4 24 £4S, 
4S 7|Ah£41# Th^éh A^l- 0||M^a||7)| *|gtt°^4, A|AHjo| OISHI- 

§3 %m 344 o)|#§ tt 4 541 M^SH 4b ^7ISO 14. oittst^ltt 
7|tt*tøW AyAhe^ MStt7|s4 34 ^ Wl ttOH34. 


I 850hPa 4Sf 4 850hPa 434(moisture flux; 10 2 • g 1 • m 2 • s ^b 850hPatt°1]Ai 

44 44# 44 4441 #44b ##714 44 0 ]% 44 # 4-433 
444 4-43, 3 4(,xp)-g- 44*4 4014 4^44. 34 ^ a« 
4# °l-§-4 ^b 444 3-7i_&4b 4444 4^444 44 7 ) 4-44 -§- 
4# 33x1-31- 4-J14&1 4444 4# 4444 4°1 #444. 447)4 
4444 43 4#4°1 4b 4°M 44717)- s.o)4) 43 n)^o) 44471 
47) 4b°14. 3tt 14 20114 74 274 OOUTCi A-)^4-°)l 444 3b 

4313 850hPa 4444 444 ##4«1M4 47)4 4443 4# 

444 4444 4# 4 4 44. 4°144- 4444# 4^44. 444 
444 34 S44 4444 4444 7 C >4 434 444 44°1 Htt-å- 
4 4 44. 44, 850hPa 4444 44 3Jp\ 33 444b 4, 

850hPa 444# 43444 4 444 44°1 7)444. b4b 47] 4#4 
0144431- 47414 7 o>47l- 4# 44 #4 7J-41 41-443 Aj-434 
43 #74144. 44 °144 #44 xitt43 44433 o^W] 

4I44 1t|) 7 0 14^3 71-7J44 (Precipitable Water)34 14 1°1 441 
4 514. 



(a) 434 


(h) iUloNgtt 


(c) 449# 


am. 3^j 1. 20113 7S 27 D OOUTC tt##3 


18 éoii a*fe oiie7 1 # 
























M£ij7|£. Wg 


I 850hPa #£! ^ 25} &] 4^°M 4 *133 u\% WM) £43 

-SÆ H-& 43£-°M qx]}3_ f-jl£^o|| sgs^l-Tll «.J7 > n 37fe 

^■oL£>gsl tUBfltH}. 434 EL? 1) U)xl^H. 

O.S «E]t 4 , Sfeti *1-Sf4-, 434 £34£ 3*15f^ 

7143os 33- *h 4 £4. 444 Tt3 0 1 4313 3331 43-43, 

3t°lH3 44°1 Ae 1 -?!- 4°M4 44 3|s3 444 ii-M 4 A M 4 £4. 

850hPa 443-°M 44°-S AflAflEl w^s. S^E()25fcts) 4£°H, 

3iN < l4 44 0 1 1- 41 4§3|s 4321 44 °M S.-T-A 44943 £4. 



850hPa Streamline and lsotach(>25kts) 

ag 2. 850hPa 44(2011 d 71 271 OOUTC). A, B A|g°| 
44011 Al s4 7\ |t44 A14I 


■ SSI *It- SSI(Showalter, 1947)4 850hPa ^-7] S] ££2}- 500hPa 4712) ££ xff- 

°}&n 7>444 34°14. 4lAVHVHj^ 850hPa£2) 44 -g-1 

^L£°flAi iSj-pMAj-l- ufå. ^ 7 \ 500hPa£4 £432] 4E-1- 34 £2) 
417-11 fflflnl, el Itol 3 £4°1£ 7^o] <^jj_ _ 6 

34 H-t-71- 4314 4 , olxlAj 850hPa£°l 44€ o] »i <4^-141 

41 4 44°11 44 X ] a 5 -xjol 41 f-Æ-O] % 3 sj]xj Æ^-so) J 15 L 7 ]- 


(a) *I3H7|£ (b) SSI A|3 (c) all 0 | cl 13 



ag 3. 3^, 31*13 y^Lpl) Arø|(2008d 81 81 12UTC) 
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HH “4 'U 


850hPa4) oli- #SS 7 ^ 8^71 H#°l#. 1, 11411 850hPaS41 H H ##11- H1##S 
# 4111 #1€#S # IH. -sp^, 500hPall Ss!# Hs# 7)#SS 3 $ o]## 41## 
##SS°H #HH1 o] ss ol*H| 41#g- 0 l HH S-M Wt 4- ## SlS-f ^7>«-}-7lofl 
HH H#H. hbj 3 # 20081 81 81 Hl SH ±^ 7 ] hih. H# 

111 m°l 86.5mm.P-S 141 H Hl# 1HH. 4Wfe Hils 411 s#o] S7]l 

II 11 # H 7 l#C-|l H 41 11 7 }< å 3 . l#o) i^E] HISS 1 - 9 - 71 - # 3434 , 

ssi# H14M1 o Hl HH 1# 4434. 11, l-å-141# 4)Hss ##1-1 #s 
H-il 7]s HB-S 925hPall 44442P4 700hPall HH Hl 4lf H 

11. Hl 1#!# 7]#1 711411 Ol-E-Ol *1 SSI 1-g-Sl #1 SI. SSIfe #711 -fr • #11 
si S# 111 7lll H# l# 41(#s I## Hl 7ii) HH l#l 1H1 H°H, 
17111 11 7j-^i 11, 7114171- ral-si 1#H IHfe HH41 111 SK20111 141 

III 41H# ‘HH#’ ls)_ 7 o VAoj ^ 7 | 7 |. s.hJ -1 40 ns CT ( Cross Totals ) > TT(Total- 
Totals Index ), S(S-Index), SWEAT(Severe Weather Threat Index)7l- Hil, ##41## KI(K- 
Index ), TI (Thompson Index) 7 } HH. 


I 925hPa 7|-E 


Sl 4411 925hpa IH-SSSl 1#41# 11 
925hPal 0°cl #11 HH. HH SH Hl 
#1 IH -Hl 0°C °1#M -^(melting layer)l #41 7 1- 
600m HH H(Weather forecasting handbook 
2000, White et al. 2002, White et al. 2010). IH, 
925hPa(7lHS 810m) l#o) 0°C-H Hl #1 11 
7Hrl# IHH. 925hPa# IH 1411 H#141 

HH ##41, 7)#o) 7§x&\ ss Hl HH 

#411 141 # H# i il. 1141# 850hPa l#£i 
si SHH H 2)7-1 7l#l u- h 7 ]s 41#41S 

#£H. 



Hg 4. 925hPa 7|# gS(2010td IS 41 00UTC) 


1## HH 1000-700hPa #H H 1# HH4) 1-g-H, sl 51 Hl H a 1SS 
111 #1(214: 2760m, 141 2820m)-§- 7]#SS IH 1, ### #SS HH. ##(T-Td)# 
H #11417-1 7l#l l#l#sl H# IH. 1# #ss411 #11 I^j£| 1 # 1H1, 
700hPa SS4) Hl 41171- Hl 7 0 ># 7)~#lo) #H HH. 4)711 700hPa 41 S#411 
#H 4°C°H°1H 500hPa411 6°ClHl IH ^ 7 } 7 \ H Hil HS 1- # H. 
Si 54)1 HSS 71)711# #1# 700hPa SS4) 7]#! l#l#Sl IH 4°C IH #1H. 


20 éoiia*feoi|e7|# 

















1000-500hPa %-^-SS S-f -fr-g^Ml 

W& 4 1 SI-5-M-, ^-i-1 ^4 H l^ 7 0 >^Efl #1 <>il 

yyo] ^tfl7H)Aj ^ 5 . ^o] 

^712^o]l^ #-§-£71- ^X] ^(2011^ £°\] 

°1|i7l# 


ag 5. #3=2f ^4(2010^ 11 4U 00UTC), X|4^o| 
SXH^71(2010^ 11 4U 00UTC) 


I 500hPa 24A|Zt HS.&É} 

500hPa JLS^: tfl7]°] 4^ ^o] = ^ ^/ 

’EtøHI -Er^^l-jl trough(7] < y-^-)fif ridge(7] < y--^)^ -n-g-sM ^^ 7 ] ^|.SL°1];E xf^ It-g-^Ich 

500hPa SS 51 tflx] xl^S] ^ oji. | £|°l=3rø-i- ^ xflxflEj 

■?-■£- $■ - 247.)5> o.S.X^ iHNl 7 ]^ 7)5 J-t]1 Jl# -g- trough ^3. Aj-g-Stc)-. 



2010.01.02.00UTC 


500hPa Height Change foi ?4hour(m day) 


Heiqht Change foi ?4hour(mdav) 

ag 6. 500hPa 24A|7h OESSK2010 l d 11 2 % 


SOOhPa Height Change loi 24houi(m'day) 

J 00UTC ~ 11 5U 00UTC(24A|7h 712j)) 


2010.01.03.00UTC 


500hPa Height Change (01 24hour(rnday) 


2010.01.05.00UTC 
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I 850hRa7lSHSJ 


850hPa 7l^Sfe 4414 ^AA 44=, 4144 4444 4 § 344-å- 44441 4-§44. 2444 
14 144444 £5444 A±A 441 WHS Ap^c^l. 850hPa4 7l£444 
44 4144-|- 144 4 4 44 H444 4444 . 3 _& 7 SL 244 24^1^1- 850hPa 
444 ^AV Æ 444 24*14 71^ 44 ^Alo} Ols-Hj-^ fllaj# J£oj§4. 7l^ol^-3|. 

4144 S>H %A> Ol-E-^S Æ ^ “-Ajojl^ o_g.S]-7|| Al-g-t ^ 44 

(a) 2011 ^ 41 304 00UTC (b) 2011. 5. 1. 00UTC 



ag 7. 850hPa 24A|4 7\£>£S\ #2. 2.£§\% #g«°| OggfM °|D|g 


I 700hPa4 h é^Æ 

700hPa 444 7l° t >^St'(hPa)l- a4 84 

44 7i^oi 7 a >4i(A o >^7i4)§i-fe 141 n#m*\ ^1 
§4. 20104 91 2114 W 14 447l H oHl 
S-AA 444 44141, 700hPa4 AAA 144 11 
4441 444 14 A 1 14. #4 14 41144 
44# 44hPaS 4414. 44hPa4 7 ] 14S(-4-°5.fe 
444 444 14-4 £11# ^41 444-7] 

444. rø®s 44114 371 lal 44444 
l/ioo 1SS4, 14414 tfl7is] m ojig xj^oj] 

25m/s 7^£ef4, 41 lil 44 cm/sl 4444. 3g 8. 700hPa m£(2010td 091 21 §J 
44 44-4 mmp 447 ]AA 474# ^ km(£# 12UTC) 

14~llm)-t 4444 444 4^44 444 4^°14. £f44, 44-4 42.7]- a^ 84 44 
442-4 (um-rdaps)4 AAAA&A A^l, 4411 k| °i§)i 45.71- H AA aAA 14444 
4-44- 44 41424 444 44 i#4 11114 AAAA 444 4 kmopj-si 7 ^\ xj-^i-xi- 
144 414 1 44. 444. 700hPa4 44 lll^l 850hPa AA, 1444, 14£ 1 444 
2_sx}si-4 441 4444 sllil 411444-. 44 700hPa4 114441 4-14-71- ixfl##^ 
y£AAA°-S, - 4 , 



22 éoii£mH=oiiM7iÉf 



















g! »g 


I 500hPa2F£ 

3-g~§°l3(Sl-3: vorticity)M ^ 2 j- ^nl 

lUl SS S4MM 11 T^rå- 34M4-. 3-f HSl 
(trough)41M St-H H 4%1=H3 ISMM A-RISI H-g- 
#°l£7l- 4414 7l<a-^(ridge)ife 7-1 t| 1 ^o.S3l 
5)S°1 -t-HI-S. 500hPa 3-§-3-°]3(vorticity; 1CT 5 
s _1 )fe 3fi 92]- 14 1-21- ^IH Zf-z}- 1141 SS SS 

SS- MS SS4 4 - 4 - 14 -. M44S- Aj-^g. 7 0 VfI- 3 gAlf. 

33 gi 41 7-141 Al -g-H3 Ol-E-^ 7 } ^- 7 } MSI 43.3 
33144- -g-llM 2 ^ H.O] ^14 Hel 147 ] gxlnV, 
i-g-l-olHAj-ojlAl^ SIS H.oi| 4H4t 0 l 3711 S-g-S-33 
MM 7141-1-21- If-rfll- MMS J: 2 l-xjolt 4 . 3-§-#43 
SSS-å- 7-1-g-^M 3-g-&43 4MM 4 ^ 4 - uuih 
- 1- SIM °!l~i- Ijgl. PVA(Positive vorticity 
advection)4- NVA(Negative vorticity advection)M 34 HS H°l 4 4bh SU 7 ) 4-g-41 
SSMMS- 3- xl7H AlH^fil Hil 4MSSM 11^4 Al-g-H. 174 4 -HI 

xf°lH 14 SM3M - lxl°47l H41 500hPa 3-g-MolnSS lg-M 444 SI. 

4 S 413 850hPa MIS' MMM, 300hPa SIS- x| 13(WM)MS -.o] S4-. SM 3311 Hl 

SIS Mil 44 4M11 1111 MS, 13^1 Mil -§M lim Ml41 71140]: 1M. 41-11, 

1111 SMS41S4 300hPa 11433 74 ^ 437 ) s <4 ^IMS £a}M 300hPa 33AJ-H3, 
1111 41141 3 H 1 Aj-^ofl 4 -M 200hPa 33 S-M ol-g-Ml 14 #4. 4SMH llMS 1 
311 A-H4>A1H41 SM4-S, 1-HM1 0 1 13M4, 111 113M M14111-3 1131 
mS, 11 H 131M lo] 144 . 111 34-71 413411 SSI71-1114- 441 13441 11 
7 0 >141141 111 $ 4 -. 


[ ÉUSt! ] 
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500hPa Vorticity (10E-5/sec) 

Hi! 9. 500hPa3||#0|H(2010'd 0110441 
00UTC) 
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Ola 20||A-fe COMIS-3—I S^SE4 LINUX-FAS°| S^SE» SS44I, 
PlfiSS MSSxlES SS\2.\ KI4 k|S, 4ESS4°I S444» SS§H 

m 






ag 1. COMIS-3 BISE ES 


ag 2 . §A|S4ESC& 


I COMIS-3 
ft*® 


o .A. 

M CH 

S o 

lOOOhPa 

Air-mass 

TempfC] 

Humi.[%] 

Wind [Knots] 

lOOOhPa fe 1000hPaO|^°| 7|^2| £7\JL\ 

fe 

i=f£ 

FL[gpm] 

SHaSifFreezing level) - BI-fdE-l SES 0t-4d0| EE/gEH^E^ 
£ME OE 

850EQT [K] 

850hPa &SE?|S 850hPa°| SSESHEOM TÉfESlEEl- tcE) 

*a|E E^sa si* 0|#fe oe(se 4EE *a, SsMW c)A| 

850hPa OEZW EE&9SS- n)a| c|A| 850hPaE sfeUI^S ccH 

Eta. 

T/P[gpm] 


LCL[gpm] 

o h ^H§Es^feLifting Condensation Level) 

- *ifei &\mm o[5h ^ sm\ 

0|fe ILE 

- feo| 0 |Éffefe fefe fefe 

fefe £jo| 


24 éoiia*feoi|e7|# 


















































































O A 


Ai Ct| 


4114 ^ 


CCL[gpm] 

L H#§s5Ll£(Convection Condensation Level) 

- 444 ^7|g0|7[ ^A[7[l^ CHIMA® **0\ 414°-^ 4444 is[0|| 0|=J= jle 

- A|4°| A|Lfe $14144 ££4eH^ 40] 44 Jl£ 

LFC[gpm] 

A[-44^Ll£(Level of Free Convection) 

- 444lns>||Al ^£4144011 m 7]|A 4444 ££44444 444 ££ 

- 444l££44 ^£414* 44 #a[7[Ai a]£££ ££44444 44£ 44 ££ 

HELfgpm] 

^§HE(Equilibrium Level)/Height of Equilibrium Level 

- 44§l££4 A[£4£££0]|4 44 44Sfe o'7|§0|7[ ££44444 40[444 ij7| 

A|44£ ;n£ 

- lH#41££ L[ 4£4£££01I4 4£414£ 44 7]|A 4444 ^ ££44444 44£ 44 
££ 

FL[gpm] 

4s51t(Freezing Level) 

- 414£4 ££4 0°c 401 ££44444 2144 44 

M/W[gpm] 

444(Maximum Wind)0| L[E[y ![£ 

SSI[85Q-500] 

^ftEi7|S(Showalter Stability Index): 

- 850hPaS0)|Ai°| LCL°^E] éSEfStdS ccfE-f *B)7f 500hPaS4 !H-Nb S2| g£(T L ® 500hPa^2| 
m 7|£(T 500 )OM i a 

SSI = (T 500 -T l ) 

1< SSI < 3 : AL)7|2) Of^oj yo 
-3< SSI < 1 : t|^ 7feS a§ 

- 5 < SSI <-3 : -yt) i|^ 7feS 

SSI <-5 : SLf|0|£ Bf-a 7fsy 

* SSlfe 850~500hPaO)W g-y£o| SxHofTfLf «*jf o| S*|]7| £§Sf7| =*f 

SSI[925-500] 

925hPa30M°| LCL°S^B) SSEfi-iiS n)B) i^-P\ 500hPaS4 EMS S°| gE* 500hPa'2°| 4MI 

7|S>M S a 

SSI[925-700] 

925hPa30M°| |_CL°S^E] SSEfiyS ixfaf *Bf7f 700hPaS4 °_MS S°| gE* 700hPa'2°| 4j7|| 

7|S>IW B£H a 

□[000-500] 

44A|£( Lifted Index) 

- 500hPaO]|Aj°) ££(t 500 )4 x\s. 47|4# 414££ 500hPa4A| 4£A|^OT 41444 £444 
££(T L )4 4 

t T -T -T 

^ 500 J L 

- ssi4 4#4 444014 44#o| 4S ccH M£47| 44 4#1£ 

A|A 0 ~ - 2 - 3 ~ - 5 < - 5 < -6 

□[925-500] 

925hPa°| S7|2|* 500hPa 77fX| SSA|3S CH 500hPaO]|A-1°| £E£) &1SSS 57|Z|°) 

£E°| 7) 


af S M 


sliioie 
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K-Index 

§go|s^ s°k§ tiEfsfe sagxfe 

- 850hPa 7|g(T 850 )Zf 500hPa 7|fe(T 60 Q )AK>|| 850hPa fegfe£(T d850 ), 700hPa 4Sfe£(T d700 )£|- 700hPa 
gEfT^^lo) tf 

Kl = (^850 _ ^50(>) ^850 (^700 “ ^700) 

Kl > 25 : tfelfepfefe 40~ 60% 

Kl > 30 : 60 ~ 80% 

Kl > 35 : 80 ~ 90% 

Kl > 40 : 7-|°| 100% 

TT-Index 

TT(Total-Totals) Index 

- 2*1 totalt HA) total°| i°£ 850hPa 7|g(T 850 )4 500hPa 7fe(T 500 )AfO|£f 850hPa 4Sfe£(T d850 )£|- 
500hPa 7fe(T M )AK>|°| tf 

TTI = (^850 — ^500 ) (T d 850 — T 500 ) 

TT > 50 : fe*f tfe 7fe40| ife SIS 

TT > 52 : EfAffe t|fe ttf-g 7 SIS 

TT > 56 0 fef : tfe 7 fe-ao| ^ 

SRH[m 2 /s 2 ] 

^feAlnKStorm Relative Helicity) 

- XfeO]|Å-|~3kmZW °^|OM #lfA|Ojo| L|EM 

- UHe[ 0 | °f°| & H^ 0 | # 2 j 

150 0\^\ Supercell Storm 7fe 

150 ~ 299 MM|0|-£S 7|-£l Supercell Storm It^j 7fe 

300 ~ 499 MLi| 0 |£g 7|fe Supercell Storm ej cl 7fe 

450 Ofe 0H° S.M|0|£-g- 7fél Supercell Storm 7fe 

CAPE[m 2 /s 2 ] 

L Hfe7K§feAMtj A|(Convective Available Potential Energy) 

- xfeqfe7LE(LFC)o]|Ai §S:eie(elMx| SsfefeAiTi] SaSESSol o fefe 51 

- feaoULixfejiE safe, fefefefe°| 7feSS 4 eM 

1) 300-1000 J/kg : m# LFC 

2) 1000-2500 J/kg : §fe flfe CAPE(Jlkg) = R d ]{Tl~T„)d\np 

3) 2500-5300 J/kg : fe«) ^ E 

* CAPE7) #7f4f4SSS|, 2500J/kg Ofe) ° Bf 7fe-ys. #7f*f. fe Bf°l S4S CAPE &E SC|. »Sfe !2]A|E|7f 
# It« CAPES] a°| »fe ?rø- Storm $-814 SIS. 

CIN[m 2 /s 2 ) 

EH#aT|fe(Convective Inhibition) 

- T|Sao]|A1 AfecHfeTIE(LFC)77)A| Xfe°| fe7|7f EfefeMf SfeSt fefeO| Ofefe 

TPW[mm] 

^j-^^oKPrecipitable Water) 

1 Pl 

PW— — J qdp (q: =&U|(g/kg)) 

& Po 

- Afe : kgm -2 - mm, 7fe4gf0| 25nnm Ofefe 3fe AL]7| EEfe tfe 7fe4 


26 éO||^fe0j|M7|# 
























2.± 

Ai D=| 

S o 

Cloud 

ohÉ"o hE H(SKC: clear, SCT: partly cloudy, BKN: mostly cloudy, HBKN: high cloudy, OVC: cloudy) 

Upper 

4 h SSS aa^ é4<T-Td) 

- 450hPa 0|Aho]|Ai 7|§4 aSSaxfO^ 7® «-■& £°| £4 

Middle 

- 450 ~ 800hPa □ !£! A|-0|CH|Ai 7\^1L\ i^££A|-0|7[- 7 Hg £2| JLESf ^4 

Lower 

5fSSS JIE2t 

- 800~970hPa AK>|0]|A] 7|&nf 7® aa^ 

THCKN[10-7] 

1000hPa4 700hPaAfO|°| #¥(Thickness) R p 

- S SSSS A|aa@!-yaa°| X[ h = —T v ln— 

(fv:7^a, g: §=!, R d 2ag7|°| 7 |x|tø4) g F * 

CVTTemp [°C] 

tH#&E(Convective Temperature) 

- HAN 2|8H A|fi^o| ^ 7 |7f- LH^oo gggpj A|^t [CH^J A|g£t 

- E H#^lll^|A1 nW A|#gA| LH^S» HHo| &.£. 

MaxTemp [°C] 

Æ|asa 

850hPa 7|S-0||Ai nW T:|'y-77r7;| Lfla|£® ie||°| S£ 

Min Temp [°C] 

2|A]SE 

850hPa 7|£0]|A| HtSj- X|'feJ-77h7:| L||a|£@ II||°| £5 


£»=! HUfffljE* *h ggo|| aow aA|*h *. c||7|5|#go||A| s|e| 2| M SS W ind 

shear ntSsPI °l& 7 A°£ aHJil c£@ 4§ HHf°| 4*a X» aA® 5 Jo^ j= go| 4 gtj^ho| wie| xfoiU. 
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I Linux-FAS E.^-id£ 



PrecipitableWater 

K-Index 

TT Index 

SWEAT Index 

Dry Microburst Potential 

Freezing Level 

Wet-Bulbzero Height 

0~6km Avg Wind 

0~3km Storm Motion 

0~3km Storm Relative Helicity (SRH) 

Forecast Maximum Temperature 

Trigger Temperature 

Soaring Index 


lOOOhPa Air Parcel T/Td 
Convective Temperature 
Lifted Index (U) 

Maximum Hail size 
Maximum Vertical Velocity 
Equilibrium Level ( EL) 
Approximate Cloud Top 
Positive Energy Above LFC (CAPE) 
Negative Energy below LFC 
Bulk Richardson Number 


ag 3. a|RAFAS°| S# oj| 


i o x 

M Ct| 1 

___ 

_R4_ 


- Severe Weather Threat Index: □|-§~iz L 0| 4444# 4444 44 7H|t4 AR. 4t§-(850hPa)4 

4# #8IS(TT), of# 44#^(85Q, 500hPa Wind Speed) ZLE|H 47| 0|#(850-500hPa AfO|°| 

Hf4°| ^ veering)# 7fA| JL 444. 

- <U444 44 44 7 H^E|OHo Di A[qH sffioj 40 fA|q] 0 ]|A| 4# 4 4#^! 


SI 

°| n| 

300 0|^ 

444# #4# at# 

300 - 400 

44 44 4# 

400 ** 500 

44 44 4 ÉL1I0R 4if 


- ^ 41444 4ti 44 


Dry Microburst 
Potential Index 


[ DMP 

4 4 

1 

gust < 30kt : 8fi§01 #4 

2 

gust < 30kt : 4#° 44 

3 

gust 30 ~ 40kt 

4 

gust > 40kt 


- OR Xl^CHlAi LH7|o| 444£7f 0°C7f- 44 QXjJIJE. S(R4 ?l 2~3kmAfO|°| #44^4 51^4 44 


Wet-bulb Zero 4## AR44 47|H|0H4 A#0| 444 4 X\m\M 4444 7R 444 4441 4# 

Height - jlSl7\ 4444 §#4 4#o| 44444 4# 44#. 44 4#o| 7 -)qH 44 

x\jl ##444 m 44# 


0~6km Avg Wind 


- A|Æ0]|A| 6km77fA|4 wind vector# 


0~3km Storm 
Motion 


- 2.|§R2.i^ Supercell4 wind vector# 444. Storm relative helicity# 7||-^o|-7| #0HAf Af§4!4. 


28 éoii oiim7|# 




































S o x 

Ad Ct| 1 

___ 

_##_ 


Forecast 

Maximum 

Temperature 


- A|S0||A1°| Sfl^S# 0||=. 12Z AgS°J§ Cf]#SS Til### Af-gg SS### #Af- 7^21, #|A|, 
#§ A|7| SB|# 7|# Si# 0|§#0l 711##. 0| S#0||A1 7l|#i #Lfl#S# #Af- 7p#/i## 
SB#tss, ohansy- ## S#0]|A1# 01|# ##71- LfH # oi^ 

1. % g. ^2| £|/ØAj0]|A1) 

2 . g|t CHS-Ofl (S8 ojoi^-j ) 

3. gAf 7H0| iJOlLfe §0 c\^ 71001 3 A|«°^ 0 |#S| 3^(011. 12Z2| SS Ah0|0fl) 

4. eh°i 7ia(a«5fg°^)oi| a|§|A]7i ohM^ [tH£o||(5!Sfg°^) «øgo| søg g° 


Trigger 

Temperature 


- ## Hf|#2f- A|#E|# #S 

- S#0]| ### ###SA|S01|A1 4000feet(1200m, # 850hPa)0|A| A|#77#| #S###SS LflB|^ 
m 7# 


Soaring Index 


■ m OH# #S(feet/min), #S7|#0| #### A|#o| ^ H |-_ 

■ ## s\jl ss(maximum altitude of thermals)# 4000feet(1200m, #850hPa)#E|# 2|##-§ 
###o^ 71|# 


221# 


Maximum Hail 
size 


#4# o'2|7[- #lH###SS #£0| #01# ccH #### £|m #### BAMS, Vol. 62, No. 11, November 
1981011 ## ^#0|| 7 [S## 7f|# 


Maximum 
Vertical Velocity 


- o' 2|#7[- ## ### HH ### # oi# å|iC| ##4 


Approximate 
Cloud Top 


• EL #|01|A1 ### ^7|H|# ###S7[- 001 ## SS 

0| SSI Cloud Top# SS#S 7)-# 


■ ##S Lfttfe ### Wind Shear## Uft 4#t|fe ### # 

■ 0H##S# CAPES ### # #S# wind shear# 3km77#|°| fjog. SSZSf]S0||Al ## # ##■ 


Bulk Richardson 
Number 


Ri °| □! 

io om 

#U2|# ## 7fe# ## 

15 - 35 

## Supercell S# ## 7fe 

50 oi-y 

S# ##7f# 


* SRH, CAPE, CIN, Kl, TT, PTW, CVT temp, FL# COMIS-3 E+iljS 7|#SS #S 
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[Ahall 1] 2011^ 81 5D 15UTC °) 



2011.08.05.09KST 

2011.08.05.15KST 

1000 hPa Air-mass 

1000 hPa Air-mass 

Temp. 27.2 c C 

Temp. 32.2 ‘C 

Humi. i 

59 % 

Hu mi. 

52 % 

Wind. 040/004 KT 

Wind. 000/000 KT 

FL i'gpmi 

5125 

FL (gpm) 

4972 

850EQT (K) 

337 

850EQT (K) 

345 

T/P (gpm) 15098 

T/P (gpm) 

15152 

LCL (gpm) 

915 

LCL (gpm) 

1867 

CCL (gpm) 

1591 

CCL (gpm) 

2018 

LFC (gpm) 

3470 

LFC (gpm) 

5195 

HEL (gpm) 

4540 

HEL tøm) 

6291 

M.'W igpm) 


M.'W (gpm) 


SSI (850-500) 

3.3 

SSI(850-500) 

-0.9 

SSI (925-500) 

2.8 

SS1(925-500) 

-1.7 

SSI (925-700) 

3.5 

SSI(925-700) 

1.4 

LI (000-500) 

1.7 

LI (000-500) 

-2.0 

LI (925-500) 

2.8 

LI (925-500) 

-1.8 

K-Index 

25 

K-lndex 

33 

TT-Index 

39 

TT-Index 

45 

SRH (m2/s2) 

31 

SRH (m2/s2) 

17 

CAPE (m2/s2) 

31 

CAPE (m2/s2) 

6 

CIN (m2's2) 

155 

CIN (m2/s2) 

176 

TPW (mm) 

45.4 

TPW (mm) 

52.5 

Cloud 

BKN 

Cloud 

OVC 

Upper 200 

4 

Upper 227 7 

Middle 799 

9 

Middle 785 1 

Lower 891 

3 

Lower 800 1 

THCKN (10-7) 3030 

THCKN (10-7) 3053 

CVTTemp. 

34.7 

CVT Temp. 

35.2 

Max Temp. 

33.8 

Max Temp. 

34.1 

Min Temp. 

22.2 

Min Temp. 

22.6 


*HMSL : Height of barometer ahove Mean Sea 


Issued at 06UTC 05 Aug 2011 
Valid: 15KST05 Aug 2011 

OBS ANALYSIS 


• X|a^7|£ 

- EB^Qil o|*h ^°iÉi W W 

. ^sju^E. U4# “Mbacking) 

• LCL 1.9km^£ CCL 2km^£, LFC 5krrv§£0|ii 
6km^£°j 

• KI*I4^ 33sL SSI, LI, TT 

- zia-H qp| éS*Kn, ^\#£ 

• 8504 h ^?lb 345K^ ££ ^°J 

• 35.2^ 41^71^0] 34.1Mp- ^ 

• SRH, CAPEb 4*P1 CINO| a ^01 


(4715 


[Ahall 2 ] 2011^ 7127^ 15UTC £> h 4 4?) 



Issued at OOUTC 27 Jul 2011 
Valid: 09KST27Jul2011 

OBS ANALYSIS 


2011.07.27.03KST 

2011.07.27.09KST 

989 hPa Air-mass 

989 hPa Air-mass 

Temp. 26.2 'C 

Temp. 25.8 'C 

Humi. 87 % 

Hu mi. 

92 % 

Wind. 155/006 KT 

Wind. 245/004 KT 

FL (gpm) 

4767 

FL (gpm) 

4774 

850EQT (K) 

348 

850EQT (K) 

343 

T/P (gpm) 15045 

T/P (gpm) 

15372 

LCL (gpm) 

401 

LCL (gpm) 

136 

CCL (gpm) 

752 

CCL (gpm) 

263 

LFC (gpm) 

1210 

LFC (gpm) 

453 

HEL (gpm) 

9687 

HEL tøm) 

13130 

M/W igpm) 


M.W (gpm) 


SSI (850-500) 

-3.5 

SSI(850-500) 

-0.8 

SSI (925-500) 

-4.3 

SS1(925-500) 

-2.9 

SSI (925-700) 

-1.8 

SSI(925-700) 

-1.1 

LI (000-500) 

-4.5 

LI (000-500) 

-3.4 

LI (925-500) 

-4.4 

LI (925-500) 

-3.0 

K-lndex 

40 

K-lndex 

36 

TT-Index 

48 

TT-Index 

44 

SRH (m2/s2) 

368 

SRH (m2/s2) 

151 

CAPE (m2/s2) 

663 

CAPE (m2/s2) 

1722 

CIN (m2/s2) 

33 

CIN (m2/s2) 

3 

TPW (mm) 

64.9 

TPW (mm) 

55.9 

Cloud 

OVC 

Cloud 

OVC 

Upper 449 

1 

Upper 340 1 

Middle 484 

1 

Middle 721 1 

Lower 829 

0 

Lower 969 1 

THCKN (10-7) 3046 

THCKN (10-7) 3034 

CVT Temp. 

29.3 

CVT Temp. 

26.7 

Max Temp. 

32.6 

Max Temp. 

31.3 

Min Temp. 

21.3 

Min Temp. 

20.5 


• *l4 h< lPl£ - 5L7|°f °|*| 

• LCL O.lkm^E CCL (Dkm^i LFC 0.5km ^ 

• Kl 36°^ SSI, LI, TT Hif- M°F§^ ^01 

• 343K^. ££ £°! 

• 26.7H *|H7|£01 31.8MCT ^ 

• SRH 151, CAPE^ 1722H ^°J 

•m7|é[#o||UAi§o|tIl^ 

. 4S|S|££t Ah t 7 ^ -Aj(Veering)o|-Jl o[# 


*HMSL : Height of barometer ahove Mean Sea Level 


(4712: 


30 éO||^feO||M7|# 










































































I ssi, ki x |4 ug gg 




trøl S SI£J- K fe n]^]/-) 7fl^ ^33. * 3 . 3go^rqoj n)^- fJjLxl^ £ 40 ) 

<Wig n]^-o] SSI5+ KI7> -feiq-El-fil H-fM- 0)3 x^3 w.^-*fexl 

IS^ax)- tLcj-, 


E^EEBk. 

^lE, E#, 4^-E. 3170:, gi -§• 77fl åLf^xllsj ’Ol-’lll oj-S-S^ 00 , (06), 12 , 

(18) UTCll SSIg Kil- Wil, WW x}«: 3AlgHfl(# 6x]^l)S] xj-^xj-o.^ 

Wil- swsa^. WWt^l 7$o_ zv ^ 43 °) 7 | 4 V^X}fit ol-g.*rø 6 .nj &.#■§: 
^7)x o Vcflo) xfSf-. ^(^)31#X1-S^ ^7]x o V^j Xl-Sl- Xj-g-S^C)-. fis $#£. 

’03! 51 7 !W Wr! g WW\ 


^#1(6, 7, 8 l)-§-^l SSIg 11, 7 0 v^14>o) -g^-g-g. 3 ^ al 411 x|^7j- W1W 
IHAJ-O] WWg H, lH§H-g: SSI7 |. -5 — 3 AM 01 1 -fojls. 1 = 20 %mil iTg^l-S- 
li Sil. 17 ) x-| zi- g SI o) 417 J-I Xfå] g rflwl mxj- 3 ^ Hm tHUgf- 511 ^, 

fT^fr limi 4 Vr fll—s. gg I^SH-S- Xl^7> lXVm-AgSj-e.0] ^7d5ic|-, 

1, -5 °111 tTgX^lzl- 11 lxj- 7 )- 3.71 UflWl 1 S£S| 3A1-71- H-S-W. 


SSI 

*12 

-50|sl 

-5~-3 

-3~1 

1~3 


4 

34 

537 

461 

u -"gt 

4 

26 

395 

427 

ES 

1 

27 

596 

578 


3 

69 

1219 

859 

£A[ 

6 

61 

1079 

966 


0 

19 

499 

374 

HAj- 

3 

33 

674 

593 


II. SSI 7711 SJgf 01 tf~’ 11 tf Olsl, El 42 Eg 
’03^~ ’nti mm. lh^chi ixiti 1 ^, s-y°i 
i&SilW zm XISOII am 2HHSE SÉh 



ssi 


31 4. SSI WÉ MS, 2W& t45 #■ £E 
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Kl 

*IS 

410|-y 

36-40 

31-35 

26-30 

^4qjc 

9 

218 

474 

505 

U -^ 

9 

159 

370 

446 

Sf[ 

11 

221 

568 

498 


52 

547 

880 

717 

2 .A[ 

37 

458 

848 

824 


20 

245 

376 

305 

HAj- 

18 

347 

510 

402 


H 2 . Kl iB'É 3 K’ 01 B~’ 11 B 0 (M. B * 3£4 
’ 03 B~’ 11 B 0 f« 0 . 



Kl 

ug 5. Kl iBf MB, 31B4 1*4 Sg li 


KI3 34 ±=13344 SSI Hlsfl UJ.6. igojL*- X]^7t- 17}?V3. 333, 

Kl 36-403 34- 3334415%m3i t433i, 7 0 >^4V0. 70-80% 14311 S-33. M334°l 
34 34- ^44 7 J-1341 43333. 

433 <3^ X)|i)Å]7]aI 7)B3 ±=14 141 1MJEL71 33 8t 3S3 33331 3^313, 

a-3 633 ^33 7 ^ 33 - ^3 31-4 4 3°l7|- 333. itv, ^ 37 ^( 713 - 3 -^ 71333 0) lt 2)3 
3134 4333171- 33 333. 



kis] 34- 343 44 3il- 33371 3 ^ 71 - 33H14-3 lH)7M3i 1333 .13 73 

84 313 KI313 7j-1333 3311 -&313. Kl 7} 47}34§- 333 30mm34, i3i 633 
43 3*13 70mm7l- 34: 43171- 3334 3111 33. 3ii, !4-7fl3a i i3 3431 a t}^ 
44 41^4 Kl 30343 ^- 34 , 34334^^3 34 Kl 35343 3411433ia 3133. 

343 331 3333, SSI3 KI4 7 0 >4443 3334 4 i41133, 333 W14 443°1 
333. 


32 éo||^|ioj|M7|# 















































150 


150 


120 


120 



ni 7. KIAK^É 51® 

3A|5lL(| 6AI5J- ££ 


ni 8. i^°| KIAK^ 2#A|ZJ 51* 

3A|51LH(6A|51)°| lA|5h £ S. 


W SSI, KH °H TTI5]- 7 0 V^4V2]-01 41 ^ 4 . COMIS-3 ^#5. ^^ 

SSI(850-500), SSI(925-500), SSI(925-700)^ fHHrøS- £.3.*} 


[ in^tj ] 

7|5§, 2005: a|^A FAS A|g^gA| 

7|5S, 2011: Slf7|4igMA|Aaj-3 2^-iJE. ESif 
7|4 h S, 2011, 201 

□155. 1990: AWS/TR-79/006 

^E|5, 5lSS, 0|XHS 5, 2003: S55A|4* 0|gsi °p|& 0||M. tR7l-&mi 2003 SE 7\i ShÉmssj, 276-277. 
01|M7|#i, 2010: OIIM^t A|a|^-2, »feOII S^IMSIj 
1995: 7|5M2;jzf ^7|0j|M, Jlsi^Ah 211-214 

Daniel A Brothers, 2008: Forecasting summertime convection in western north dakota using raob. 2008 24th conference on severe 
local storms, Session 6. 
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es 7|-ys-y^ ^-j ^ 

BlE^Skew T-log P diagramfe SE c()7|°| °5*j7fe % ufefeSJt 
7® # fiSE fefe llEfeSS, tf §f°| nHOII m 7|fefefe fe§7|g. 
ME^£ S 5fe §MS ESfefe. E^fe£» ofeéfe, SE1 E7» 3*14! 
fe^. EJE t) 4 Sfefe fexlHl o)|#xh£ 2 J°| u\B.m «sU o||# zzm 

5J0J 'å fe Sfe, 7j77fe □ | au Oli DED ^M| 0||*0||H fefefeE. 0| 2|0||S. 
m feE % 7|4W*|£ #SE £fe XfeOfe. o fe ^0)|Aife 71 1EE 
E1E£ A® tigAl# HH2S feS 7|Ah§Ahw m 4)g %*q\\ 
EEE X||ÅfeE. 


I strø 

CH7HPS0IW 
égx||E 0 )| o|éh 


1. 2014^ 81 181 Sfe sfeAjE)| 

Si 1 (a)l elHEElEHW 181 A)fe 310)1 x-feflo]- X\^o\] o))27)- 

J£°H ( b ) 850hPa 3)tfl^s] felfefeofl xLfe 

feE(#feE 3E)o] (a)l SfefelE ExlEE. ^Efi] EEEEfe 

AfeRHI EEE W-S- 7)7)01-01 1-H151S. lElHl El" 7)0^£3)o) 
7 o V Ell7) ufl£o)E. 



al 1. 2014E 8118s 03X|(KST)°| (atølOlcHg^fifiS:#? fe#X|§), (b)850hPa Efefe S®X)fe (c)X|&SJ7|£ 


O-E 2fe O-E lfe Efe llHl Efe°M EEE E'MS fe-EESE 
Æ-f7l- #*85)71 m Elfe^i- filfeE. EE EEE4- 415-E, 
sEE4 -M-E'S-SMl- EEU: 4 Si-fe CAPE(Convective Available Potential 
Energy) *°1 &fe 14- # 4 SiE. CAPE &fe xf o.q) =oifeLFC: Level 
of Free Convectionfel HaULlEL: Equilibrium Level) EE 

114- Efe-E &°£E El-gfe-4- «#EE E# fe E4 °<M°IMx)f- 
E D 1EE. Ptl 21 EE4£°)17) LFCHtfel tffeshfe feEfe iEE 

xj-EDolHS fefeEfeEt- m- EE AJ-^EE, 4x1) 7l^ojl u)5i) xj-^^7). 
EP-HS LFCilt o)a o LS 3. AJ-feg- fe Sfe ife°lE. PI^xlE, TPW(Total 
Precipitable Water, q)x)^ 11 xfeJ-feEfefe 65.3°-5. Jt-fet #*8E# 


34 éoiia*feoi|e7|# 





















^.C5 7|A^AhW t=LM sig 



2014.08.18.03KST 

1000 hPa Air-mass 

Temp. 22.6 *C 

Humi. 83 % 

Wind. 090/002 KT 

FL (gpm) 

4705 

850EQT (K) 

344 

T/P (gpm) 14485 

LCL (gpm) 

69 

C CL (gpm) 

355 

LFC (gpm) 


HEL (gpm) 


M/W (gpm) 

7917 

SSN850-500) 

-1.7 

$$1(925-500) 

2.2 

$$1(925-700) 

3.0 

LI (000-500) 

2.1 

LI (925-500) 

2.1 

K-Index 

40 

TT-Index 

46 

SRH (m2/s2) 

932 

CAPE (m2's2) 

..... 

CIN (m2's2) 


TPW(mm) 54.3)124% 

Ctoud 

ovc 

Upper 449 

0 

Middle 535 

0 

Lower 800 

1 

THCKN (10-7) 3001 

CVTTemp. 

24.1 

Max Temp. 

32.2 

Min Temp. 

:: 5 


’C 17 Aug2014 
T 18 Aug 2014 

iALYSIS 


(knots) 


■55T1W 


V- 

y, båW 




ni 2. 


2014^ 8fl 18D 03A|(KST)0|| 5#€! JQ#X|-.£°| 5t)44S SWSS X|Ah£ 

5#, 850hPa 0|^°| HS Ofe y/c@2| 5®*||M7|- St# 


5 Sfe 444: 554 50°1#É- 4°5d 54 St# ^44. 7l^ ^ 44^4 
5^1 44, = 2LE7)- 444: 150hPa 45-471 7144 

^4 t\o] 7 } 5°C44SA), 444 H7l Aj-Efl-f o|u}. 

444421 as-ZL4^ 4-B)iL4, 71444 4447121 444 4444 

- 2 -S. 2)444 44(veering)4 S-44 -544. 4, dl 7 ) 4 #°ll7i -2-4°147l- 

444^454 4 4 44. 

54-444 4444 52fe 850hPa 455 7 )§°.s. 44 442 k £4 
7144 44 5 ^ 47 ) 44 4 44 . 850hPa 44 jiMHfe ffs] 444 
454 , 71444 850hPa HSAA 7157417)- 3.x) 44. 925~850hPa 
5445 445471 >£44. 44. 850hPa o}^°] 3347)3 47)44 
441 ^7)lS(25kts 4 A 0 >4 54 ) 7 ]- 344. O] 4-A-)^ i50hPa 3344 

54, °1 54 44 5471545 444 444 71545 5i5 *£44. 
i44 7 0 >hH4a) 850hPa 4 A 0 >4 tflgfe iKl4!4 7 J -443 *t 4 44. 

JLS°]} 45 4453(54 44 7)44)4 54, 27fl°) 2)45 33 # 55 

4 44. 8 km 554 444 14 445 554 45444 554 I5km4 
444 27)- 445 557)- 4444. 
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ip|£ “-4 'U 


^ 3^r o|$- S.q £ ojq-. vMH 405 ol^Sli. XflEi, 

7\*]3. ^°-sL ol^HS ^S) -g-71 qgfl 7j-«q. urø-l ^ 7 jq- ^ x]o)x) 

^ <gxl^xl^( vertical f ront s l op )c>l ?§l^q-_ xflE 7 \ 

°]xlt> a°fl t 5 ?!^ 14-°1 ‘a^l-grg- la^S #?> tNI S-M 

°1 i ‘Siaa! W^l ^-grf- 14°1 ^flxlHS. # • 4># aLMH ^#°1 efSj-Sfe 

^X o V°l q-Ej-^ 5_-%-7} 'tx^l-^ Xjqq <£Xl H1-3J- tL Æ ^ 3S] ^>0l ^§oLE 6|H lxf 

2 ]^^ 2 ]- j^ofl 2xf (X 0 V^X)lE)ol SH^Sll}. 



2. 2014^ 81 211 £4(41) Ahall 

3.% 44 2014a 81 21A1 091 1443. X^oflx-j s_°-i% x|xj- AWS 

111 44°|j 20mm/h #£t fioj fe isrflxf H. 4-E4 b)l xrø H^S-t 

&å, aa °\}3-7} m- xiK^ai q-an i4> aaa aaa°i q-q-q-a a^q-a a# sqq 

Sfea. xj-^2]- nj-xixl-xis. ^X|1E0]1 oj*j- 4-f 1 !! ^oflxi q-q-q4 mq-. 

3 % så aa la aaa .s-aq aiatqq-. °ia uhi^ cAPEaa q-q-q-q #41, tpw4 
63. 53 . aa aa isq-. ^aaii <gq aa a^a a-qaa, aa q-qq- aaais. qx^ q-nai 
qua aa°i -g-41 a°.q, n^ 7 \ aaq-ai a~aia°i q-q-q-41 aa^ aaaq-. 14 uta 


36 éoiia*feoi|e7|# 
























^.C5 7|4 h ^o h ii -g-*] ^ §jg 




ZLg 4. 2014L4 8a 21 u 09A|(KST) (a)S||0|c|g&4 (b)X|4 h AWS Upg gS£OS:S£t 


8km °1^ 5£f7Hl ^ 4^°1 ^^71- °f 13km l£<fl 2*1- 4^ 

^HM7l- JiL°lil. ££ I£1 41- 1- <WM 4§41^°11 oj^V rfl^ s w ®diG}3- 

^-T-°H#°1] #-§-1- 4 1 814. 



Osan (47122) 


LAT. : 37.ION 

LON. : 127.03 E 

HMSL : 52 m 


l; zi Aug ^oi4 
T21 Aug 2014 

iALYSIS 


2014.08.21.09KST 


999 hPa Air-mass 
Temp. 22.2 ‘C 
Humi. 95 % 
Wind. 060/008 KT 


FL (gpm) 4733 

850EQT (K) 339 


T/P (gpm) 13579 

LCL(gpm) 212 

CCL (gpm) 375 

LFC (gpm) 

HEL (gpm) 

M VK (gpm) 13495 


SSK850-500) 1.7 

SSK925-500) 1.6 

SSI(925-700) 0.9 

11(000-500) 1.6 

11(925-500) 1.5 

K-Index 36 

TT-Index 40 


Cloud OVC 
Upper 449 0 

Middld 699 0 

Lower 800 0 


THCKN (10-7) 3017 
CVTTemp. 23.6 
Max Temp. 29.7 

Min Temp. 18.6 


(knots) 


W . J ** 

^ uwV M 


M/W 


2* 


V* V 




ag 5. 2014^ 81 21D 09A|(KST)CH| £-fcH°| Bl-idE 
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ip|£ H 'U 




2014^ 61 121 H AhB|| 

H 6-§r 2014t 61121 P-# 21 5tl Htl tit o.hv Xfå]Q HH itltl. -ft Ht 
tlta# 11 #H af-Hit 1# H# ilt. al 6 b)t tlHtl Ht #1 
1# Hil, CAPE lo] 30415. Bfl-f #la, TPW# 33.3P-5 i-fHlt H IHaA) i# 
Hl. ttt1# #1 til ItHt 111 7l#ol 23.6°C5 IH. 1 Hl 1 jt 71-H 11 
111 IH] llHl 51S51, JflO] AJ7J Hl HH Itt HH 1 1# 11# 
t#°i t i# ti11. -ft# t10.71101 HH 1111 #5 HH. 111, t¥#ai- 
IH Ilt IH] ^£011 alt# 11111 #t°l tit tt-°l #1 lilla 1111. 
#tt Hl 11 ^4^1 till atlllfli, #t Ht 1 til t#l7HH 14- 

1 11. tt. Ilt IH U-^7 H7l7|- Ht, H7l 1^1 IH-t t Hl. Hl, #11 



Hl7i Hl# ^-h tfl7H la lat 
IH Hil H ti 0 ! -g-tt #a#a7| 
Htt. la 7)-ii tt tltit li 7 in 
litil #Ha Ht7l H f ^jfog 
tit til-Wt Hlol7] t#t t. 500hPal 
400hPat 7l£l°l7l- 10 °C Hltt 500hPa 
1#°1 -io°c ttt itai-f HH tit 
ojTlliP.5 t#7l-ltt(toll ilt tat# 



2014.06.12.15KST 

995 hPa Air-mass 

M _23.6 'C 

Humi. 

83 % 

Wind. 040/002 KT 

FL (gpra) 

3134 

850EQT (K) 

320 

T/P (gpm) 

10152 

LCL (gpm) 

470 

CCL (gpm) 

470 

LFC (gpm) 

470 

HEL (gpm) 

10545 

M/W (gpm) 


SSH850-500) 

0.5 

SSK925-500) 

-1.0 

$$1(925-700) 

•1.4 

LI (000-500) 

-4.1 

LI(925-500) 

■■ 0 

K-Index 

32 

TT-Index 

49 

SRH (m2/s2) 

37 

CAPE (m2/s2) 3041 

CIN (m2's2) 

. 

TPW(mm) 33.31123% 

Cloud 

ovc 

Upper 317 8 

Middie 650 1 

Lower 858 2 

THCKN (10-7) 2973 

CVTTemp. 

23.6 

Max Temp. 

24.7 

Min Temp. 

13.7 


(knots) 

V_t V, 


t 12 Jun 2U14 
T 12 Jun 2014 

iALYSIS 


ii# t §7| °°jo S 

ft frø £ Of EJ 0|^. 


-40~0°C 


20 + ' (m/sec) 

ii 

tir 


Gwangju 

(47158) 

LAT. : 

35.11 N 

LON. : 

126.81 E 

HMSL : 

13 m 


ZLg 6. (a)2014^ 61 12^ 14A| 5^3 ^0\\X] °M\ X\x\H[ (b) 15A|(KST)0|| £^o| 
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^.C5 7|A^AhW t=LM sig 


72. 4^3) 44 4 441 ^ • 4# xj-7^ 44fe CAPEit# ^444(44442i(LFC)44 

4444 444 444241-5. ^H£ 44 44-S-4 71^-to] 4 V 7 ) nfl§) E|)l-g -22 44441 

444. 444 43) JR-ARH 44 44 CAPE 4°1 4-9-44. o] 2H5 ajx^o) S-xj^ n^ill-H] 
443) orøE. O-HV 444 ofl^ofl s]_S_4 xlAlo]i4(242 4R«)2) o]t^ 1*1 1 cfliL #-§-* 4 - 5 ). 


I 24 0 ||^A| 7 |£ 0 ||# 

444^4 42413) 44 4431 #o] ^t^A-j ^ 4454E) <*-§- 444 7)22 4444, o] Ilfl2) 
44 42°fl éflcjth}. tfU 44 441 44444 Xjxq-Tg AJx-H7l^iÉl4 g:Ol U2 ^ol^ 

443. 44 44 ^7)7]- BH- #£7]- 4444 44 ^141 7124 3X] g>-§- 344. 

fl M 44423) 2xJ2 ol-g-4^, x o >^7l- 44)44 AR2) 712 afl#o|| E-g-g- akg. >. o}^ 



1. 2014tf 51 119J 41(2-^) Aha|| 

34 731 # 2 Afl ^4 xVzj -^2 z)-zv 15 A] ^s] 712 20.1°C, 2 ^ 2 £ il. 8 °cl- 3 )n)*lu)-. E442f- 
4 1 44 25)'44444' 7122 x]i _)-2 427]24il 2 x]o) 44"4 22(LCL: Lifting Condensation 
Level)°11 Al 444441 441 44 XRV 05 0)44 4 16°C3) 4442-f ^ 4 , o^. 44 )°- o]U- 
18AH1 U]7h Alxj-sl^ 21A14-E) iLg-Ujo} 7 q VE 5 iflH]^ 7 ) 2 o) 16.7°CS SRH^e)-. 7 ^ 7 } A)xV 
4^ ^ 2 ^ 0 ]] cJ-rq-H^ A)x )2 >Stfl^£7h 95%44>2S 7)3] 22)4 3)4 ARltflolR 


2. 2005y 31 5 h 44 Ahall 

3.4 731 iel-xn 414 Ai-zj-^2 ZVZV 15X1 w^lsl 7)2 8.513, L|3£ -10.2tJ-§ 31 01 * 14 . 2442-1- 
444 242401 x 44 71-3-2 x ]44 427l24f-A|ol 442 jle(LCLHa) £444#&>a# 4a)- 44 
22 444 3V 0°C31 4442-f- 4t 4 44\ 4 x 12 014 18X141 ^o) 45 ) 7 ) aRV^E, 21 a) 1 e) 
44 44 443*1 ISA] 7)201 0.5°C, 21*1 414 -0.3°C2 44 44=1^. 44HM 7jfr 7 \ 442)71 
344 4 44 8.5°C7l- 4444 14423) o]tp\ 0)44 4 42-t *41 444 *M%&. 444414 
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ip|£ 'U 


7 cK^ °\}^°\] °11# ^*}JL $)On], XjAj-oj ^^£ 7 )- 1”C IH % °- ^ 

°]]#H- Siq-, 

ofl^l H ^é-E-1- °14«H Hl HH A 1 °i] HH W Hl 

tNI #1 0 M 2 W IH 1 H. HH, °1 Hl H #71(71^)31 H°1 3.X] #1 ^-f^n]- 

HHi HH 1°1 #1. HH°1 -J1H H°fe Hl W H°l HH-3. H 
IH <H1 HlH IH! Ht 1 € 14 . 


| k|^A1|£°| om 011# 




ag 8. 850~300hPa §°| 82 HlS(X #)0|| PI?) k|^A1|£ 0|^£(a)£f OgStKb) (Corfidi et al. 1996, Corfidi 2003) 


H 81 850~300hPal H rfl^t H 42. o^s] HH HHl. ^ °-°] oj-g- 

#£.5]- Hl 850~300hPal H Hl HH HH 2_op] irflHl t^a] Hl o ) ^cj-a ■§- 4 ^ 
H. Bluestein and Jain(1985), Corfidi et al. (1996, 2003)3] H°M i=]4>Hl o]-E-°. 850~300hPa 
^1^1 Hl 700, 500hPa Hl H1H 2Å }*1 1 H. H 850hPal 700hPal Hl s° m 

HH H°1H. 

H 91 20141 81 25 a Hl-Hl m H 1 ofla aJS] o]HS-& HH. 1H°11 7 0 V$V 
Hl 11 H 1 lH 4 HH HH 4^05 O^Stø^. 


40 éO||^feO||M7|# 












^.C5 7|A^AhW t=LM sig 


(a) 9A| 


(b) 10A| 




ag 9. 2014^ 81 25H 2||0|c| g&4 kg 1°| og **j(St#S: 1Ag Og l gfi:£g) 


i 5 ?] 10 (afe a]z> 2lg=i(09Al) ^Hr ^£S, SM ’SrVf^ i4-^H2f ° a v ^ 

&4. 850hPa 45 -i af^Mxf of 4km jLiofl 1*1- 3rø^Hr°l j£olnf. 4km orøo] 

^4°1 ^SJ-slja. 150hPa(14km) Hi 2xf xj-^e) o^uf. 

2)^2| gAjsf^ x^iLig, TPWlt°l 66.6HS g# Arø|-§3|- ^o] &É- iL^g. 

jzfe^ xj-cj-oj] °]xift- SiaHfli-t ofe^H H-t- ^2] ofe£*H ^oj-jixh a^ 10 
(bfe HiasHHAj-o] 850hPa2]- 700hPa2| Hfsj-n. ffl-rflft- 5 }o]cf_ zl % 9°M k]°- x4j 700hPa 

«1«H ejqf 7l^x| $nf. kjg x|o] o]-E. iff#£ 850-700hPa2] hH^W xfo]nf3. 

700hPa2| -§-^Ml ajg]] igs-ki x]-r-xj ofes]-:^ 700hPa2] ■^^■2]- u]^-s-l-cf_ Bluestein and 

Jain(1985), Robe and Emanuel(2001)-g r A}Bj|<agt ^-sfl k] xflo) olg^ol 3§^-3j Hi 700hPa2| 

h i-# h oHhi h i®h sum# ma^t. t^jr ofe?t a xi-en ^50. ^i 

A $7fe 4-’o l ' ; S II KBackward Propagationfe 5]i°1] 21-4 a°l U’AJ'?!' x]xjo]|x| 850-700hPa yj-^Ajo] 
Srø# i^°S 41U*M M-Efv+cf. g'M 3 fe ^o.xliEjo^ oisfl-f. afEj-iS gAgflo): 

H4- ^ #i7l- H-f €2] 0 l-i^i2l- 3 . xf 0 ] 7 |- ^4- Jrg A^lo] 

3314! a^oa M-EfLfn| > 41 Agt g°t ^ 4 .^ 4 , ^ nfaf^, # 7 fi *|7i<g-ojq- 5 : 4 . xi^s] 

0]g4i Hj-'Ho] S4-°llHofl Al«§E]o|ol: 4 >x 4 _ 
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ip|£ 'U 


1 



2014.08.25.09KST 


1989 hPa Air-mass 

Tamp. 24.4‘C 

Humi. 

93 % 

| Wind. 135/001 KT | 

FL (gpm) 

4821 

850EQT (K) 

343 

T/P (gpm) 

14437 

LCl (gpm) 

77 

CCL (gpm) 

136 

LFC (gpm) 

221 

HEL (gpm) 

13209 

M W (gpm) 

14107 

SSI(850-500) 

-2.1 

SSK925-500) 

•2.5 

SSI/925-700) 

•1.3 

LI (000-500) 

•3.0 

LI (925-500) 

•2.6 

K-lndex 

40 

TT-Index 

47 

SRH (m2/s2) 

188 

paaEHømH 

ClN (m2'$2) 

n 

TPWlmra) 56. 

6M37%j 

"cioud 

ovcl 

Upper 449 0 

Uiddle 700 0 

Lower 800 0 

THCKN (10-7) 3023 

CVTTemp. 

24.9 

Max Temp. 

31.4 

MinTemp. 

19.9 


C 25 Aug 2014 
T 25 Aug 2014 

.ALYSIS 






imseci 


Gwangju 

(47158) 

LAT. : 

35.11 N 

LON. : 

126.81 E 

HMSL : 

13 ni 



ag 10. (a)2014^ 8S 25s 09A|(KST) ^ (b)s£ZLaHM0|| g*® 0|g?f *| 0|§gff 

^ gg Oj|(Bluestein and Jain(1985), Robe and Emanuel(2001)2.| 


42 éoii oj|M7i# 
































































^.C5 7|A^AhW t=LM sig 


[ ] 

^CHI 01|M7|# 7J1, 2011, ^|°| 

£0|| £jll||u 01IM7I# 9^, 2011, A^gAi 

éQ\\ ^|fe 01|M7|# 24^L, 2014, 0 |8HS #tT fe 0||M #g 

Bluestein, H. B„ and Jain, M. H. 1985: Formation of mesoscale lines of precipitation: severe squall lines in Oklahoma during the 
spring. J. Atmos. Sci ., 42,1711-1732. 

Corfidi, S. F. 2003: Cold pools and MOS propagation: forecasting the motion of downwind-developing MCSs. Weather and 
Forecasting, 18, 997-1017. 

Corfidi, S. F„ Merritt, S. F„ and Fritsch, J. M. 1996: Predicting the movement of mesoscale convective complexes. Weather and 
Forecasting, 11, 41-46. 
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Robe, F. R„ and Emanuel, K. A. 2001: The effect of vertical wind shear on radiative-convective equilibrium States. J. Atmos. Sci., 58, 
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Log P (7|oh> 


iPIs 'U °P? 



I §S¥IS4|2| 

7|^0|5H 


BAA S2I 


-SttI (Potential Temperature)^ 4)S°1 -q- 7 ) 1 ?) 0 ] 7 )- u v ^°] it§-7| < y _ 
lOOOhPa 0 ] 1 nfl AA TM^P-S AA Sfe ufls) -gS-1- AAA. 

AAA es AA^A, s AAA AA. 


0=T( 


1000 

p 


,, R d 

) K , <4 7 )a-) K= -A 


S-A s°)-|. AA =H °1 AA 4isi=t<g &&éA. 

4 )s) TioflAj -i- 4 ^ sXAA AA A°A PA ^ 7 K#s)tHl 

AA AA ts ^7K#s)tB4. sti AAA3- AAA AAAAA 
AAA ss AAAAA D-^I-hs, AAA AAAs. AAAA s^ss 
^AAA. 



og i. §££|*!°| gsK7lyns) ss. &&H WiA 
AHA 312K 


ag 2. 300K SA)*h 3x)g SSE 

(Moore 2003) 


0.5) 12 )- g o) AS)- B7)^ 4 l^s 312K St)a )°1 300~700hPa SS 
A°H 700hPa SSf- 7)#SS A 7 )*) 7 0 Kg-°) 7 )s°. B 7 )^ 

tfg-S] ^-71 Su)- AAA3- t m SM. AX14) 4 >m. 700hPa-gr A 285K, 
BAA 7j-mo 01 = 308K°)u)-. St>, 312K ^gr°)A]£ A S)- B A A A 

300hPa2)- 700hPa 4)7) 4 ^ 2 )- ^ • u)~f S) SSSMtHl- 7)S.x)-o)7> 

AAAA3- t v A 

AA, ao)1a) bs 312K *1-2)- AAA AAAAA 

AA] 4^3-B-St ti^ 0 l^-7)- AAA3-, b°)1t-1 as AAAA-A 

t 7 )) S'd: 0 l^-7l- AA AA. °)7H 4^71^=# ol-§-^, 7l°J-^o)lA) a)) 7 ) 


44 éoiia*feoi|e7|# 




























m ### ## # 7 C V^ #xj- s q)7]^g-# <WKr*|| S_£o] ##. 
3.^ 2# AA £$HS(300K)3l 3*14! #£-§ HArø S-AlS.##. 7l<y-o] 

u-^- x]^(i£7l- ##)# %} 7 }-§: -g-7]IL HVtflS. 7l<y-ol ^--g- ##£ 

###> #71 #. 


2. £#0|#? 

##41# a Aj^ ojaflajoi cflxl^# ^711 xfeéM # Si# #^sai, 
#7l ^S1 ### ## jl# ^r£(^-Afl^-£)f. 7]-X]jl 4^°1#°1 °hd 
7]ixjgl 7fl^# ####. -g-71 ^Xl-Oj 

St# -§rS-£: ##41#3) Hi# 4= #Ali# ## ##-§- o#])## ^xfl 
# Si#. HU 3(a)iAl £-£##-§■ 305 K*#j 1 7^^xf. #ajiIS 
Æ## 2 }-AV Æfe 850hPa #£3. ###<4 #### 

fl-^ 0 ! 1 ^. °1 ##°1 -g-#### ## 700hPa 77>x] ol-g-###, SAlSoflA] 
850, 800, 750, 700hPa #### 2.# -g-### ####<>l2f-jl t # 
Si#. ##, o]si aj-a^oje-o] ^o.-gy g 3 -## ^7]JI «l7l- ifll 

# Si#. -w-Sr* #71^1 #-g-°ll tflsflAj cf^Al5L(Skew T Log P)# <>1-S-^ 
^AjsflS#-. ZL5J 3(b)S] ##(A)### xH^S, ##(B)##-§- Aj-g-s 
7}###. 305K ##### 7]^ #^O.S.Al A-n^iA-l A-l-i-S. ### 
##°1#. 41#31 850hPa 7]&j% ^#xl## 

-g-laLEtLCL)!- 7)l#t # Si#. ##, 4 v ##l^£7l- 800hPa ### 
AAA 800hPa #### ##### ###7l| E]©1 #7]fe 
iSj-Hlki AA°] ####. °1 71^-71- -g-###- 71-Slel 700hPa 

## 0 1####, tf##É-[L£(800hP&)Sl i#### SM1# 
ni-# 700hPa ## 4 V #M- 4# S#### °<Mf f! S## #71^2.5. 
##7l7l- ###71-711 #2.5. -g-#### 7 ]-ff-7l- 800~700hPa -g-### 
##7fe ###)# x 0 >#7l- ####. 




=få 3. (a)5S¥IS4 HS5 01 = 0 ]*! 3^m H#£. Støffifc 7|#°| “rø. 4!## 4§7|# 

(g/Kg)°J. (b)nU(a)°| ### 7|£Q5 2 ##25 L|-E|-yj §£#(#]## #£!), 7|#(### ^xj), 7 |=°| 

#t>K#^#4!'.H.).(Bluestein 1992) 

* ° EJ### ojsg 300-310K yA1§°| U\%2. 850hPa# 700hPa ^J'S* 

71-Sxe# 
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1PI2 ’U 




1. *\S2\ 1*1 


* ?|*|: C0MIS3 -> 17|£ -> o||M$ - §g?IS^(UM^, *Mi) 

*! 7 'H UM S.’S# -fKfl o|-a|o|-/.|^ ji|- H2|J tflliLsL IPV(Isentropic Potential Vorticity)! ttH, 
167fl(275~350K : 5K 13) 14. 



nS 4 . 7 |#go|W a§ 18H= SSSK*® oWopg<*(m )4 ms. 11(2^). 
0lA|0p§°j°| HfS®IN4 30KTS0HS SA|SU 


2 . uvimm serø 


71^4- 7^13 Ol-g-éfe ~o"7]-if- 13 44#- ^3 ^Z>t ^ H 54 20101 
11 41 44 344 f7jo S Æ^oj ^E] Xfåo]^ 



ns 5. 20101 Ifl 41 9A|(KST) 280K S£?1E(SK). 21 sgis(7f£q|). a||o|c| gl(2#^) 


46 éoiia*feoiie7i# 



















































#&■ 


280K ##ia°M -filt# His W# tfl H4- ti 5)1. o] 

14 V °M 700hPa HH 4 V #1# IH-l, ## 41 H tllS-i il 4= 800~925hPa HH 

Æ14 144 IH 41 44# °1 1444. 


Ulli SHx] 4 = 400km H-g- ^1444 14M14 800hPall 4= 2km4 l£f 4>fB: 
4H4 4114 #4444 7j-§-7l4 1/2004- 1#11(#44 2006). 280K -g-#44°114 ##4 
44P-S. sejl H4 Srtt 14°-S 411 44 1 # xJHfe 01 4445 . 44 

4# 4 4 1 44. 



00 

0.9 

ao 

7.9 

7jO 

9.9 

M 9.0 

n 99 

fl »jO 


4.0 

3.9 

30 

3.9 

2.0 

1.9 


1« 

0.9 

0.0 


ns 6. 201ia 7fl 9S] 12A|(KST) 310K §#4 o||t(+3H)£(£!^), 2)|0|cH 4K£##). S#4S4 
*H41! “gg. PVU(Potential Vorticity Unit)£4. gs|* OgsfOl &* §1* 4 44. 

h 6 # 2011a 7 i 9 i ama aua H-aaiaa. 310K -g-#aa 34a aa 
-ama 44^4 44# an aaa, -g-44# 71-sn a#a# i*?-!- # 4 ia 7 i<y°i ##14 
a#i^ a#a# aaaH hi nat. i#aa# 44 #aaa w 

144)4 1#1# Srø-y)*?# 1111, #$3: 7 Q >H4# Potential Vorticity Unit(PVU)ll 

## am# 111# 1# laa # aa. ta -4 7^14# x-hh ih m 

4>#7]l7l- 7J-1 llo, # O e > ^ ^ 
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ip|£ 'U 


fi 1. nm £101| §£f|S(Namias 1940) 


711 S 


?IS(K) 




Oj# 

7® 


290-295 

295-300 

310-315 

300-305 


Namias(1940)fe Ælfe ^111 ^HH^I fefefe 

300—310K fefefem fe^fel -n-§-^H, 275-280K°] fefe^fe fe^fe 

fe- <41fe<41 ^--g-feoj fefe. 7]fel fe ^ feoj fefefe tfl 7 l fe • fefe 5L£^fe 275-280K fefe^fefe 
925—700hPa fefefefe 7>^X| 37 ] fefeolfe. 


3. S'XH^I-^Potential Vorticity) 

rifl 

+ °1 1°M o(^7f4£)7f IrflSf^V 

dp d6 

mmsi+fsL^mw i^hhi m 111 mw w ^m. w, 

ll^ ^Xfl£j-£0] &}X\?]JL. jZ_EE.ofl 4# 7|<1°) ISfe ^-O.^ £^#4 

#7w?ia. 

1113] ^fil-S. pdmiill- TIMES £111- S £L <*t £ 5ia. 

3111- 11 1 £ P= 10 ' 6 m 2 s~ l Kkg ~ 1 = 1 PVS, 44*1-31 5 ) 14 . 

3)¥1311 1e] ££o))3) 1-3PVU &4 444-2. o)o_l} 1.5PVU #4 444-2Æ 1311 

1-5-3. 4411(Bluestein 1993). 1.5JÉ.4 11 € 111 441-SÆ still 1 1131, 31¥1311 
IPE-^ 37 ^^(710^4-)^) tq-5]- 71^01 44471 ttfl$o)l 4 °] ££ ^t}7]} 7)11. 1.5 PVU1 £1 
11 ^7)-g-o) ^-Zjsrøl 7)7)7] A)44£ 31£o)c)-_ apg, tflirøll o]^o))a)^ jLH^ofl 

TtJ-e^- PVU£ l^ll. 

14!°M 3)-W-l-5Æ. ~o~7]7\ l-f-411 Ixflnl IKtropopause folding)44°l l^H^l, °]£ 
4£ 1411 ^£ fij.£^ 0 ) t))¥l-5-3. 4 )^ 7 ) ^ 40 ) 4 . o)nfl ^Jt]]1 JLE7} VJ4414 4 # H^-E-O) 
111 a. 44°i tun ni m ^ ^oj^. xd^hs, i.spvu °m 

14 #-M41 £11 s]_£L7]- H. n% 7£ 201143. 21 111 285-295K ££11 £3) 13)1 

444 1HI4 Arø|o)4 285K°)11 295K3. ££11 3LE7} PVUll £7H£n. H£. 

^11£ #§■ SIOJ §V 4 , 0 )c)-_ Jlf 7]n> 44 PVUll q-El-^Bl-E. #¥ PVU7^ #7^7) 

Slll 131111 H°1 °W1 3)¥11 7 ) 7 ) 11 1-E7)-11-1:1-9.S si)7j§v 4 , 


48 é0|| 0IIM7I# 













#&■ 




^ 8°) 330K oj-^g-31- <3^ ^°il 1.5PVU °m &o] ^i}jL o] &S. 

500hPa ^E.2}- °1 xj^oj ^o. PVU ^ xpp>s§ £)-£7]- u|-e }\}r ^Hr}. 

330K ^S^ELi]\ ppo\] ^s. PVU^ $&&%: 2M«M H 7]^-# nrø- 1.5PVU 

Æ°S 7j-^x-l|E7l- ojxl*>j7 $#3. éllAjsv 4, o|i4_ o^|j %°\X\o\ 7l^ol ^0} 

m°] 3-å^Zl# ^ Æ^E]xl Qpp' 
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ip|£ 'U 


4. 0|géh 

^21^# ol-g-Srø ^o\] tloj:^ % A y 7 y o} x | 0-H]q-Hfoj] 7}^ 4- &!}. 




ag 9. 2011 ^ 51 1U 1^9 fWArøl. 2011 td 4130H 09A| 30£ ?l£94K£té> h B), 4! 30^B| 51 1 ^77h7:| 
^2 3A|g°| PM10 A|71|1 aa||^(°^B), UM-RDAPS 0j|^# 0|||8h 2011^ 41 30H 09A|(i|-shEh), 
201H4 5HH 03A|(^S^) 22J 
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74d, 93- £°1 33<34M1H M-H-’IH-’S, 3^-3- 0 d7l3HH £3-1- -fsfl ^M-7-33 o^ 

3Sf- 334t3. q-^-iLS, ol^SS. <321 AO|H S f £2^ £3£3I -§-£33- 
4*-3°l ^E]^, O] ttfl $*1-71- 333- ^cflxls. $7j$ 4- Sfe ZL51 93 w 3%-g: ©IS 

<32] £3 -g-if- J£oj§i}. A£ 3334H13 $x>7l- $*1$ 33M if^o]3L B£ EB^Holcl-, -§-£3 
&°1 3= 3km JLE<33 lkm JL £3. 3-W1 3- 7 o v 34r 333M £33-3 333331 33?> 3-3 

313, ^q-XV £3313 $■*!£■£. ^o] £33 Xj-^l-x] 333}£§- -|- 4, $13. «}■$$ £3(4^ . Støj- 
3£ 33 V )3- 3333 £3(3^3 Ol-E-^S sq-OV)ol Æ-A131 Ol = t>lxl^ Xjsj-A^ £3 

4^3^-fer Hl^ FASI- 3-§313 £3 $ 4, 33. o] sqolls. X}X1 1 tfl7l^£ f £3 4 33 

333- 33$)3 £3 • ££33 £3^3 oi-g-Eiji $ 13 . 


[ ] 

£J#H 1992: 7|#sW& %^X\, p387. 

#4^, 2006: 714^44 <^7|01|M, ULtB^Af; pi 00-101. 

Bluestein, H. R„ 1992: Isentropic surfaces basic concepts energy equations dimensional analysis. Vol. I, 23 pp. 

Bluestein, H. R„ 1993: Synoptic-dynamic meteorology in midlatitudes. Vol. II: observations and theory of weather systems. 
Oxford University Press, 593 pp. 

Hakim, G.J., D.Keyser, and L.F. Bosart, 1996: The ohio valley wave-merger cyclogenesis event of 25-26 January 1978. 

Part II: diagnosis using quasigeostrophic potential vorticity inversion. Mon. Wea. Rev., 123, 2176-2205. 

James, R. H„ 2003: An introduction to dynamic meteorology. Elsevier academic press, p59-62. 

Ken Crawford 2010: The value of isentropic analysis in a modern forecast Office. A|4, cl U, lc8^(X|.cl.ic) 

Moore, J. T„ 2003: Isentropic analysis workshop, millersville university Isentropic Workshop: 5 April 2003 

Namias, J„ 1930: Isentropic analysis, in Weather analysis and forecasting by S. Petterseen. New York, McGraw-Hill, 

503 pp. 372-373 pp. 
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ip|£ “4 'U 



I 2^3 -fe|u|-e)-£] a|f-l 305K -g"£r3’S°M \H-ft-2l h]-^ 900~800hPa 

-g- 0 ^# 71-S.xle j7 > 310K -g-^^H 800~700hPa -g- 0 ^# 7}S. 
*l-c3\ nRM, ^^715] tfA-R-^S]- ^x-flEo]] s^fl o}-§-1 

47l^(700hPat>l^)^l 305-310K #£33 £3°1 


1. s°A|-B||(201113 81 91) 


® n3 12) 305K #£33(3#)°ll*l fr£^ bRI^S axisj 

<4 900hPa #<M°1 xflR 7 +A) sflxj-B^ 850hPa #<M°1 ¥°J *13I3 
77 \ t ] u]-e|-\+c)- é o] Jg£- /^^^(Precipitable Water : PW) 

*13# ^] 0 R 7 o v ?> ^Hr’M 3*1 

3 xRn]- Xj-^7l ^7} q-Ej-q-# *13, nsR xRR^ xR£ ^xl 



ni i. 


2011£ 81 91 9A| 305K XRRiK#D, 2||0|C| §£1£0||A| 

n^4 n|fWj 4*!£ XR 4^71^2) SH7|# A|«# 2|o| S 
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1*1 


© 444 iflofl 4444 444 4444 4444 nm°l 

-T-44IS. |t 4*K2- 0 ]4*14 7]44 4 840hPa J fe] 920hPa-S. 444 
°1 Xl^4 444^5- 44 7)-7 0 V^4- JÉolnj a||oju] ^xj- 
4914 7^0)1271- $ 4 . 4444 444 4*ti 4°^ 4444 
444=. 444 4W44 44# 444 4 44. 

(D sfifif 444 44-S- 444 7Vxllsf£sg= PVU(Potential Vorticity 

Unit) 1 ^ 4^4 444 44 H &£. 444. 444, 

PVU71- ^44 44 7-171^ $£7} ELt[IL 4 4 4_°4, X^l^ ££|- 
°M 4^41 S]«- 7 0 >444 ^4 12]- 44 PVU 44 4 444 ^xjfh# 

* 444 , na 12 | 2011 ^ 81 9^o|| ^ej x{ 44 £ £°°| 3° §£44 £ah§ 
m © §§£§, © §£ 4444 ® -yqxjo^ §£ pvu, o| ah 44 a_±?\ a= 
aWlofe 44 t yo ^°5 4 $i 4 . 


2. yaH°t s*?A|fi||(201 Itf 71 91) 

44 441# 310K -§-#44# 014*1-5514. U-4 291 4# 310 K -§-#44 
°M ##^1 44# 7l§P-S ### 4^7]^-, ### 4 7 J-7l47l- -g-Æ^Vixi- 
#4, x)1^5L ##414 ^o_HI 444 Hrø# #44}4 € 4## 

44#4. 41 °1 4-¥-4lHl 7 0 >t> 7 0 v4,rfl7i- 4444 4#4 

4*H ##44414^ x o vc||aj o.s ## PVU7]- #$44(4.4 24 $##). 



nS 2. 2011 tf 7fl 94 1 2 A| 31 OK S#4tf(4^), 4|o|cH g#(£#s). 
S#4tfo||4 M #4 44 # 4^71=4 4471#» ##é|# 44 


1) £MMiP=-s(C<,+/)-^- TIMES SA1. SS40IW 

p^ *|7|£t4 2f£0| §7K»I 44 57®4. 
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I SA|fi&| 

< 2011 ta 511~31 #141 1-as.i- 1M4 > 

##, 41! -f 7 o^ #1 414°fe 14141 X-^H) HH)# ^Iflfel^l Hl #11 Hfe 

«H3-7l# #11 #H1. 2011! 41 301 211 300K ##11411 #41## #H1 ##1# ## 

-°S -g-isMO! 31 ##), X-lsflxj-2). ilolnv^sfln]-) «#41 xj-Sj- S.«!, -Hl!!!! 

Hfl^Hflxj-pjg. Ojs.^ x]## 1 500hPa411 750hPall Spj-s}#. lffo]l, aR§-h} 5 Jf#4)x) 
1^4111#—S °1#1# 7|## 1 650hPa411 850hPall H)-«-]-# 7]#o]i4_ a x-j 4 jx-j #_o5 
°1#1# sRVxl^ill ilsl-olnVojlAj -Hil h>1=o.S o]#l# IH x]Æ #x)5 115# 7lHa 

#411. 

11, 4-Wr #41155 i^# PVU# a^H 50]# lx^Aj-ojlx-1 7 ^ 7 \ Hl 91^7} 

fiw. ih oji- i## -t i, tH!#°iii æ#i aio]n]- jfi-i h# h-xh #n nm-i 

<4#4H5 HM 7^0] ## Aj-Eflcj-. 



ag 3. 2011 1 41 301 21 A|°| 300K ##!!(£!#)4 20A| 33# !1!#(5##). £!# J 
ShM5# 14°l gff# °|D|8H, 5## !1S#°| £5.11# MTSAT-»2|S*f J 


ISflØOlW 5#AH 
^|A|4* 11#. 


4#1!1 s7] #1# 4H #1115 lA}7l- Hl 7^0] ^cj-J! ^o] H, 7)1- Hl 

°fl# ig- h# xj-H # # 1x4. #1H 7 ]-ff- ### 44 5^011 ##411 1!!55 H-xj- 
7J1t ^os 1## 1 11. UM-RDAPS #l#(201l! 41 30! 91)# oj-g-sM, H 0 llKA)H 
tJ“]E(B)4x| #11 miS-1- -S-KH 4 a), 5#ojn)-411 ^#-8fl#ll f##7} 

Hl# 5## -g- # 11. ALI 4(d)# 1811 #1 51 1! 31 4141-551, 6(41115)111 oj-g. 


54 éoii mt oiim7|# 



















4j*j 


^“5 3km lkm IL^S, -§--gfefeo| ^Q-c]-. ^RHl 

37)1 xl^S] PMlOxlT]]«^ iL^(ZLsj 4 b ) t pmio feEfe 51 fe 4*1^3 AfeVfJfe °14 

feBfeHfe. éfefe^l feHfe ^Afe fe^HH 5^ lOjoflAj SRfefe 7}feo|j %A|- fetfe iM^m. 



Zfe 4. (afe 2011 td 41 302 9A| 30S *|£|9&. (bfe 41 30§feE| 51 fe77(X| ^ 3 . 3A|§°| PMIO feE 
A|7||l ZLiHfe (cfe 201 fe 41 302 9A| UM-RDAPS SAj^O|D( (dfe 0||=a(+1 8A|£J 1 0||=:5l fe 
3A|)°| 2*1 ao| (a)°| A£( B» 22?t *fe°| a|a( 01|A| 5km77(X| £2 g s oi 


Korea Meteorological Administration 55 
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i 

1. mm% L H-M Ah3||(201ia 11 231) 


IL^ 51 11 231 912} 15li 1U111 !-§-• 11 1HJ-4- -JHH Hl 

IH1. 



0-1 61 20111 11 231 91 i 231 151 1 1111 ^W. ^ 6(a)H 275K Hil 
11 SU -27} HH-fe 1-1 -S-Hl of 750hPall 11- H 850hPaS. 1H11 

1111. 



(a) 275K 


(b) 280K (c) 290K 




ag 6. 201Ud 11 231 9AICHI 15A|(+6A|D UM-GDAPS (a)275K, (b)280K, (c)290K §111 0||§1. 
Mil aUl 4^71^2) SH7|=» 1§8H= 11. 




al 6(b)l 280K Hl!°fll HH IH = 7 } ^nj, IHHl Hl^S 1 700- 
650hPa Hil 1-e} IH-frl HUll. al] 6 (c)l 290K 500hPa HH al 

ll°fl lal, al- IH lsfll°fl 1HH $111. ni, al IH- 7i§aa IfUlHH 
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4j*j 


44444, • 44444144 4^71^-71- 444°1 44414 4^S 444 44<tS 7]-§-o|7l ft-ig 

44 4311- -£-$14. atb 3 .% 6(c)S] 290K -§--444414 1.5PVU 44 v 444 -$-4 4441 4444. 
1.5PVU4 3H-444# 4444, 4444<Æ 1.5PVU 44 #4 \taos 44£ 4#4 

444 ^g-7lS] 44^ 14144 41-444 44 44°-5. 4-44 44(Bluestein 1993). a4 

7-4 444 tlTH-g- iotij _gAl£0]q-. 

300 

400 

S 500 

S) 

r) 

600 

700 
850 

M) 2 .# (§) 

ag 7. 201 Ud 1S 23H tlt§£!401| °|*1 m^Årø|o| S4E 



^4 84: 44: 44(154) 444i4- 3)44 4444\ 3 ^ 8(a)l- ii-4, 444-441 4-t4$l 44 

ii7l- 4^44, 41 • 44 444H1 >tg-ft- ofli7l- il$14-. o] : °flS4 44444 

414 1441416444 2.7cm, 44415444 17444 5. lem 444 444J4-. 

-2-4 444£°114 15441 444 4444 4^44- ^44-^44 4-S-l- 44-S-4, 44414 500hPa 
44 i44 44 444 4 $14. 500hPa i£i44 4^44 S-14 444 44 (il£4-4 0 11 44 44 
44)1- -B-4444, 44 ^4 6(c)4 290K 4444414 1.5FVU&4 4 4441 444 44 4444. 



O) &1|0|4<gM 


(b) 2.# y'i'tdi 


ag 8. 201 Ud ia 23H 154 ( a )£4 E114E4 (b)ai| 0 |c| 
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2 . L H=( 2 oioy 11 4i) 


°1# ^1^7l«g- ^4)°1 9S)- £°] X)7l<y-5) £ij) ^o\] o]*^ 

*1# • ^7l Xl^oj] nfl^ol tAljsl-^_ 



=L% 10(a)S) 280K ^<M-§- 7fSxlH^ ^S] 7}^ x-fl^ m°\] 900hPa 

tI-'M-t-eI 4$MI T^ltt 700hPa f-l-xlT'l-xl oj-spg- 4 , o|cj-, aH 10 (b)^ _£x> tpgxpE oi= 925 - 
800hPa 4 LE°flX] ty] -fMi 2R> ^xj-^ o^oj S.o]^ <g$=.o£ ^oj 

wm. ^esi 7 o^ii mm xiæ^^ wi -41 ^ mv\ 

mm mm. -é-vm mm mm $w * 13 - *i#°i 

1°) X] O. ^Eflxlnv n^ft- tfl7l°M 1MHS. ^tyP} ^*1 <£}^' ZL^ 10(c)S] 

5ii°i^ mm m °\]m m io(a)^ xj-^i^- xi^ mm] mm. £vm^ 

XlXJ-Xjxl^j- #Xloj J=LSjJ|. ^7]SI 7)^0] ^H.^1 U-0]-0): 3rø f XjSJf-^§- ^ 

Xl ty]7} ^-OJEIHS Xjxj-Oj 71^0. HJ-CA] ^sl-olojo]: *H4(ajj t±7]^ 2011). 
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1992: 7|4t[Å|-*j, %^X\, p387. 
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0HM7|#i. 2011: tfeOf 
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iPIH 'U °ll^ 



i 

0||^0|Sh? 



°oH v i- ^m^i- 7 }*]& ofl^si mm m.% 

#5]3)-^, 4-e- 7 ^ an 

njsH^ Aj 7 ^o]t© o o >Aj-^ ofl^ofl^. 71$. 

^lausi ^j^j. 6 ||jé. cfltv 



(b) 7i^g mm 011 = 7 ms. 


ETKF 

(Ensemble 
Transformation 
Kalman Filter) 


zf S.VJ W 
£7|si°£ 
0||= x\* 


ilo^H 

A|Z[£| 

o«« 


® ® ® ® © 

UM Hl 237(j Hl -a-S 3A|7h Dfllf 

£7|a^-th + UM £7|& Z[Hl°| 

= 247(1 Hl #£|j!rø 


ni 1. mm 0(1= 7HiH£( H°f (a), (b)°| ©~®^ 1 $ °Mi 
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a^ i# U-## 7tiua# UM au°M A S^Hr U-## i#°11 a#°l#. a^ I(b)# 

i 1 # ® UM aU# 2:7] #(N512 L70)°l Tg#-##, #1- U##U °oH> v # a7l#(N320 L70)# Tg###. 
© U#2KS(UM -2-H-gr ETKF# A#)-§- #<5fl, © 237fl# 2 : 7 l#o] xijABgi© ® UM aU# U#U 

2:71## ol-° # xj-E-g. *71-## #a aU# 4^9*rø control U«#)- H]a, 2:71## ETKF# ## U# 

## ^7>«H aU# ##. ###, # 247fl°l ### ’KJtHw 0 ] t-RIe]# i## 

7-1###. © ##^*1## 3## ###01- i-Bjarøol #7)-#0l Al# ### U#(#U ###)## 

2 l#°il# #### #oi7i- ##. © a# UU# + 10 U## ###- #U##. #-##, # au# i# 

##°1 ##### ### ## u#7l- ### Efe#, ojfTii ##- #3a# i##s] UU# 

## #i## ## aaUH(spread)# ##-#. a^ 1 (a)# a#, 2:71## ##-## a## a### 

U## #### au## ## #Æ ### au# # # ## b##- ####, oi ### U#aU# 
# n l## ^bs#. ### ### au# i## # ## €- b## ##jig- # #-§--§- 

a#§#. oi# s. axf#u# ## 7 ] ## # au ### ### “### ##’## U## # 4 #a ##. 

Æ 1# < o t '##°ll# x)-# 7-1### -§-## U# -2-###. 2 : 7 ]## KJa^## Singular Vector, Breeding 
Method, Ensemble Transformation Kalman Filter #U #°1 7-#Eja ##. 717)Ko]] å \# ETKF 
K 1 ## 7###. 


a 1. 2f#S0M AlgSfe 7|a go] 


1 g Oi 

L H g j 

o h o h M (^(ensemble prediction) 

gli Oj|MA|SO]|Ai A]S U# 0||MSfto| gA||S SU 

^jtH(member) 

2té» 01|*0]|Ai ZtZ]°| Oj|S^l 

4o(perturbatian) 

al4 a^42| sah egeio] aiSSS SUSU MalufSU £§» 

7j|UU ¥011 3. g]o)| ¥7is ¥7isfe »o 

(control) 

&7| 4^# ^X| 0||M^ 

o h o h M SiiHensennble mean) 

UAii °fg» aui^j ge 

AME.i|^(Spread or "Uncertainty") 

UUS Sgo|| qu u «jtH°| fiSSAl 


I o||#°| 323 

a 2. 2JSM oj|å?°| S. es B°f 


1 2. ± 

Tth XH 
o a 

9 S 

EÉ^f# 

e^ UAia o]|*s!su ¥¥, oil* 

2°J 0|®, §7| 011*011 ttss fe# 

ixH-g-CHI ^ 5H4 h £S g#sKsmoothing)M 

714^01 ojBj-g-. x^oi 'gmw m ®H4^i 

y-o|£#7f 

°l^^l4 h 

^ tyg® ^ii^i4 h 

A|L|BJ2. Xil^ 

s«us°| S|XJ *ao| Hiiroi Eiqoi S 

bia A|^ 

y\^9Am 7fg 

H 440 | 4n-]^^Ei 
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æ °oH v # -fl.^ 3}ojq. ^xlauq ixfe A) • f-^vaj O.S typ} SMi 

‘lMxjO.5. ofl^l^o] z}6\7 ]£ a l-SJ-XJX^ 7^7} ^X^l-Tfl T^. © Xlx]^- C^aHS] oflA 

2-3‘H #°å anq oflÅ Xis]a7i- f ojxfetfl. ^xj-^ 140 . aq q TH^Ai^HiAj^ 

^Xl^aoll ^-g-axl- ^q. (D ^Kg-q^a q Xj^Al^ojl tfl^ cfl^sj ^xj-wnv ol-L]^ 
oil^oj ^-sj-xjx^a- qs]a)31 q*- lit £°i ifg-ftq. qqx-] ojia^-a qq x^a-t 

xMa xj-^-oj] n>^ xjaxjx>2]- qa^-g- qf ^ flq. ® °<M)--i;°ll4£ s# xRv 7^ qqq 
°114 0 1 °Wa| °oHM-°l Mfe xi^tv as i#xii4B]ai- x-n^-qaa, 31#xiq 

#>Q*t ^ $fe XlXJ-^XJ-oj ^7^2|. oja X^aoj 7j-af- 7>X]i=. XH§l]7]X 0 >0j a^oj 7^ 

33*H ^t!- ^aa <£-§- ^ SM. ® a§xn al qq-t xliqq^-lla $3# Tflxv^oj aq 
Hfecfl, -g-^H q ^ 7flsi au-å- ^Fti^Kr ^- 7 fxjoj q^q^q-i aqqa g|xj 

Sfe 7l^oJAjfe -gr^q7l f#q. 0)1 Oj o-a Xj AjlTfloflA] 107fl 7}^ xjx]^ <^^a^ 

-Sr^qa qq. 


■ OIAIS. Ah#s°| shaw 
O O S i_l S S—I = O bd 


°<Hh& °Hq°M 4 ’Sqi-q qqq aaeflaq oqiqj- #aqq. s. 3£ aseflaxi- 3 . q qq xva 

^-t-° 11 cfl?!: q n iq ®1R q°]q. 


a 3. 33# ^asiia *3 fi* 


Aas||H7|- Sfa go 

xa^^|a7^ e 3^ 

3 D| 

Hl°| 0 j|^ 0 | ±C\ 

Slo| 0 j|^ 0 | ^L|- 

mM 

331*1 oiimsm, 33 a g* h# ssMuiqeDS 

oiseoiia 

3-Mie OIIMM n|sa, ^4 H|a» Sg| 7® 7fe-S0| oife 
3^# 3e»W. ECMWF, UM Sl°J 33* UlJnSI- 0 ) 1 * 33 ® 
n|-35a *3*1 A|*aa gs 

- o| 

§£Ws 014301 #cfe 5101 *!£ 

^4 S) Oll^gi »Cfe ?s e|a|5fA|fe m 

3 c||0|EEfe 0 )|M 0 )| 43* 7|®3 g 

33S 33 § 333 A|*aa 33 



ag 2. 500hPa aa*r°| ah^e^i- Aa^la^xi-yj 
ga n^j-AH sio]| u | s|j Aaa||a7h Hq. q, 

#413301 Hq.) 


62 éoiia*feoi|e7|# 



















1) EPSgram 

EPSgram-g- 7 ) 4 ) • #7)o))a ngg ofliSj a} 3 ] 5 L afl^ofl fhg-Sh 4 , ^g. aA)°] 

g-grg(gg-§- 10-^-g- g 31 # gg 0 ! gi Sfe g-g-, ECMWF^ 8-g-t gg), 6A)g 7 0 V^ J 7)tf 
■^ 4 ( 7 ) 74 . 0 ^ 4 . 13 ] 10m 1ES ggg ggg -fi, gg m/s), *1# 7)3(7) 7435 . 4 .^ 2m I£S 
ggg 71^)4- *H^gg. g-Aj-l- °)1#&-É- 3-7) gaa ggg-g-l- ufl gafl-^g 10%, 25%, 

median(50%), 75%, 90%, 2)ggg 37)1- a<*|gg. 

ggg °oH V # ’Sgl-g #o)i. ggAfl Ajggr GDAPS glMg. ^)3A)4>0) Z)4g 
35fli°) gig} T)7 ]t)] Sfetfl 4gg °)14 Al^cflofl H)é)) gÅg)- f- g-f 3HS) ag3 

t g gg. ggg, 7 44 gg g-g ggg gg^- ^ 7 ). 00 )U)BJ-E. Og 0 )-g rt)H) 7 )- g3 30 . 3 
gg)°l gfg3g #g(median)g;3g g ^ Æ #ng. 
ggAingag an g 7 )-g;-§- g^-ggaa ggg g°l gg, gg-gdlA] 744 7^ g 7 )-go] 
3t))S. Afg-gg. nj-Hj-A] EPSgramg sflTj-g: il 3g-go] gag gg g7)°)l ^ggggf- gggg 
igggl- ^tigggg gg. li 4g gggga. EPSgram-å: glggg rflsfl ggggj!)- 

an gg-g gg-g. ÆA)t> ggg. sfloj-Ajgs) 7)5), 7)<faa -§-g «H>|s gAji^^g an g7}g°] 
4g°)l AM7)- gga gg. gHA) 744 ^ 1 - £-5) 4 g «-a 3ga g °1 g^flg gg. 



ggg SSggMOM x-lgSfe EPSgram°| gA] 
S, 4 ECMWF EPSgram°| g*] ggg 
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2) wm orøsr 

A4<å *lTl*l < S °o u o v l-(time-lag ensemble) xflU# a^M 

^a, 4" 7 Ha 2i7] a| zj-oj) nj-s]* d\}&7} Ig5| -t}^ 4 1 51^ *#?!: UM 

EPSgramU ^ -g-<y Usfl x]^ 2.5‘H %■<& A A M°] 67flU A]<g^- A^aa 

7K V 2)^1 7fÆ7} U°11 ^oja], U-^oj o 1 xl(x#)7} y-S jagEHSH o^^o] aU 

^1 m 5i^. ^ *14 7]$^S. 2.5 a AAA^r ^:#x}S7l- o)nj 4 

xl^U ^I^tI 4^4 ° 0 H># oflA axf x^a m 3l-o>sl-j7 ovo. S ^ 7 ^ xlaHl ^ 

°oH v l- 494^ 4ax}S3. 1-g- 7^1-4. x]\+ 7]^H1 U?> °<HM: U44 A°-3- 

441 Æ#sl-Jl $)4(a^ 5 4a). Ua^-gr 4 S.’gS] °11# gm^-å- 44t 4 1 SU4. 4 4°1 $ 0 ) 
u l£4 i# -g-il- au 4-f Sr-§-7^H, °^^°1 1U4 4-f ai4U *h, 

67flp] au 4 4443) axi- 71 -7rø xiaaU£] 44 -i-4U4- 45- ^®£ l-gU) 0 )44. 

6*14 V4 44b 2m +10U AA °114 x}Sf- U444. ECMWF EPSgramP) 

4?- 44 U-H-7-l^ojl tflsfl xlU 2U s-U U-xj-^o] ofl^ 57 HU X\A£°^ A n^°ll Æ#§H 

x))4 44\ 44, tMt, Xjaojq- 


EPS Mean - 

GDAPS - 

OBS • 

2012.10.07.21 
(anal time) 


10.07.09 

(-12H) 


2m Temperature(C) Al 8(Seoul) EPSG(UM N320 L70 M24) 



4 db'2'i ' 4 1 £ 1 A 1 £ VTW I VI 1 0*9 ' I: ' 0*9 1 2V 1 A 1 A 1 A 1 A 4 

Mon 08 Tue 09 Wed 10 Thu 11 Fri 12 Sat 13 Sun 14 Mon 15 Tue 16 Wed 17 



10.06.21 

(-24H) 


10.06.09 

(-36H) 


10.05.09 16 
(-60H) 


U'i’dk'i 


Fri 05 Sat 06 Sun 07 Mon 08 Tue 09 Wed 10 Thu 11 Fri 12 Sat 13 Sun 14 Mon 15 


ZLg 5. 


UM-EPS 7|£A|7||<g OlftgS 
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3) ^uiOjl^Xl^EFl: Extreme Forecast Index %) 

41*14*r °oH v l- 4ia* 4-axi- al* l*« *4411 *** *01*411- ***4 la.**. 
S.U 714411 37fl * 01*4 &S. l)** 7*44541 ** *^ 1 * **} 7 ^ 4 . * 1*4 
** ** i*** *1)71-414 *1* * *4 la*;**! l-sl-a 1* **. ** °J A M 41*°1 
aUl^* **431411 *01* xg^-g. 145 a*** *4 ^rø^-r-, 7 *§% ** 41 #*) 74* 
1* la* *-=hå-a 1***. 0 } i, *lH*lx*r -100411100 *** *4 7 >x]t^ 041 74*1-44 

S.’Sxl^tfi 45* **** 2)u]i5}3_ 144-* 141*01 #4* 7l^a4l7i *>|* lo]n S xMl* 
744*°1 4 * 4 - aofé*. * 7l4>_g_4:'i **4^ 414 >0 1 -40% o]*, +40%o*4o_] *4 4 * 44 XH 
41*5. H*** **(** 6). 

* 1*** 7145* *=* *44r **7)- *555 5-** 7H-14- 14*144 <401 ^* a#** St°l 

#** a!14 *#7l*4l 41*1* *1* ***41 «l«fl ** *°1 41*** *1**. * 141*** 
1*5 744 * n}*7l-xls <** ** a*** * 0 ] 444 744 * 7^0] 44 - o*!**. 04 H, 
1417144 -g-aa ixi* aUl^a* f -jl 040,5.11* a>g7i44i *41 *4** 11**. **41 
*** **4 a* l*.****. efi 4 all*-* *° 1 ** HH 0 ): **. aiaa 404 * efi *4 
aoi**a 1141 ** * 1*4 7 * 4 * 74 * 7454 4 x*i7i- * * **. 



Extreme Forecast Index(%) Issued at : Tue Oct 02 00UTC 2012 

EPSGOJM N320 L70 M24) _ Valid : 2012,10,03, Wed(+1 day) 

24hr Rain EFI climate mcan Wind Gust EFI climatc mean 


Max Tcmp EFI 


climate mcan 


6. ** 011414 4# 


1) £171®^ 3^(2009~2011)#°]' 247H **» ™J40|| OIsH ^ 4*14 sH& S4I *. * 15il 0|§ *Kwindow)S 

7|-X|41 4*tW. 
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4) 

44/4434 441- >34 237M Control l7flS ^ oj-Aj-g ^( C ontour)4- H 4441 44 *341-4 
3444* Cri5l)H(xflAn) S q-Ei-tfl 444(^4 7)- <#41-4 g<y o^a^i q)*fl ®aj ^ oj^. 

x-n^i-HS ir-g-4 44* 44 ?}# 71-444 Aiq-eiiHi-ji -g- * 5fe 44* ^*4- 4 *34*4 
4*33*4 444 q-a^| oiiji^^/}^ 444* 44(3343)1- tv 44 3#44 41*44. 
——E||—7)- * x]^tr 4*4 lH^o] =LH, 335fl37)- ®gr 44* 41*4 lH^ol 4®* 44 
44. 41*4-* 4334, na) 6* 44 444 0 }- 447 ]°]-: ° 0 >41 4*(®4*, 2hPa 44)4 44(-!r4, 
0.5hPa 44), *44 4 850hPa 4*: 4*1 4*(®4*, 3°C 44)4 44(44, 0.5°C 44), W°l 
500hPa Hi: 44* 4*(®4*. 60m 44)4 44(®4, 5m #3)7} 514. °)134* 7147 ) 1 °) °1® 
*3 4 4 41°) 7 0 V£0jl tfl^ 31°) *414* ^iéj-al f7Hi -g-°fl 4-g-t * 5)4. 


5) ÆM|E| 

34t1|e]* 3* 44* 444 41** 444 3451 344 41* *4*33 44* *4*4* *4 


44 A 444 41** 3* 3°)** 34 < 44 . 500hPa ^ji£ *44(24)* 4 44 n.a)41 33413 
(®4(444 711®, 5m 44)4- 441 3*44(34 8). 7))*441 34*7] 441 -g-3* ®* *444 
5340m*E] 5880m44 60m*433 444® 8®# ^44, * h 4°114 i= -g-®*® 120m 44 

334 %- 87fl S 443=101 514. oj tu 'S H7i<y--gr 588044- 43* 4 5)34, 4*4*4 

*44® oinci- ®g- *44 4* 434 4 514. 4444 44°1 #4 44(33513 44)4 44*33 
3*4 51*44 **3 4 4 5)44, ^444 444 ^4 444 44*33 44 4*44 *3 
335)37)- el? 11 4444 44 *444. 444 33513* 441 3**3 5)333 4433 3*4 
444 4h44 1*414 44. 



an 7. S3Æ4E0W 



ag 8. 3*51 e| xlM oj|xl| 


6) 44tl» 

7 o441-4 644 44 7 0 v*®§- 47)14 444, 44* '341-4 51371- 4 7)11-41 *44® 

H* 44=433. 4444 41-4 43(shading)l- 444 43344. 4 !-(p) 4 7)144 4 7 4i-ci- # 
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7 <Rr^-i ^1#?!- 1 3 H 121 ^rt MolHl- nfl, 

P = (M/24)xl00 

1, 5,10, 25mm / 6A|71 

^ 9°)W -§-7)^2. Sfl^pjS) ^53l 0 IR-. 7H> Sfft 7j-^o)j tflfj- 7 0 Vi r^t i## 

^7-1 t^SS, 7 o V^7^0l o 14- ^ o- ^ 7 0 >£^ yj-^j- °)l#£fe 7 H tfl^ ^Sf- <g 7 ) o|^| 
#4*8= Tll^-ol uj ^2. ^>°il rfltt- ^SEt -g-Ætl- # 4711(1. 5, 10, 25mm/6Al#)Sl 7))-g- 

IS v]}^-7\ ^SM 51Soj, zj- °<MJ-i- ^7)- 3*11 cfl«] H %°J 7 11- 7 o Vi rSI-#S Æ33 

3HR. #4«H- 50% orø-g: S^ 70 % o^kg- SS ej«l-JiL7l ^]7)| Æ^S)o) ^ 


7) ?3(stamp map) 


3*34 3 7 HM- ^S^x)?]- H€- xH-sjsi ^1 Æ#§M 

isi t--gsfe f^ 1 }. s^s ^ nU lo*)&j ifliH)!^- ft SES^I -r-ax-lt! s#tv 

S5flSo)c)-_ 2.^- 'Øh)2] a)l)-h)S^- 7j|^-s-)-o) 0 0 l7j-a. Tfljo)s. ^ ^);7]4>(extreme weather) x]i-|-a]_2.oj] 

cfl?!: 7^-å- ?j£t 4 $M. 



Stamp Map for 500hPa GPH(60m) 


VALID : 12UTC 21 SEP2012(+ 192) 

21KST 21 SEP 2012(+ 192) EPSG(UM N320 L70 M24) 


GDAPS(NS12 L70) Control Run EPS mean 



Mern I Ment 2 Mem 3 Ment 4 




Mern 9 Mem 10 Mem 11 Mem 12 




ag 9. a4#s ag io. AgM a m\ 


[ 4 h iL^ti ] 


iUlIfr-, 2007: Recent developments in KM As ensemble predictien system(EPS), Geo-nwp training workshop s h ±t^h5!.. 
7|4 h: §, 2011: ^mu 4*|0||M°| 0\m. 84-101 pp. 

2012: 'ÉS-A^, ^0j|^|4(EFlM &4 h M7H4d. 

Introduction of Ensemble Prediction, C0MET module, www.meted.ucar.edu 

Wilks, D, S.. 1995: Statistical methods in the atmospheric science: An introduction academic presa 467pp. 
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HHH o|éHH Dg 


I S-tdO|sh? 


HH# #i, ilt # #HH HHH H# # 7flH 7lcf Aj-oH, sg 
HH MMHi HHH HHH # HHH HHH a}<>w tg^sqt ^IH# 
H n l#H. -B-H1H -T- 7fls] 7lH°l H##t 11 HH #Hii H#HH1 HH 
HH HHH 71HH HHH HH HHHHii 71 -§-hHt 11 H# c i H*H 
°1IH HH##iiH HHH HHH# HHH(Frontal Surface) HH HHH 
(Frontal Zone)Hi ###. HH4M1H 7 }^ HH • 7]#Hi7)- g- HH Hl 
HH (Front) 0 ! HHHH(iH i Hi). HH# HH, HHH, HH# HH1HH 
7flHii HH1## HH #H. sflHHH HHHHi H1H ##HH ##H 
HH oj-ujHj- HHli# Hi HiH ## 71-H #HH HHH HH # 7l#°l 

HH# (Transition Layer)S. 4# HH #7] iH-HH. HHHii #H#i 
HIH 71 HH l.OOOkrn x l.OOOkm, HH Hl# 1,000km x lOOkm, Til HH l.OOOkm 
xiOkm HHH HH Hi# 71-HH. HHH HH Hi HH# HH# 

71-H# HH H7li°!lH HH# HHH H#i ÆH# HHH &H. #HHi 
HH HH# l.OOOkm HiH HH Hi# 7(HHH ##ii HH i# 
lkm H#H HiHH #°1#H. HHH # 7 o v 7l#°11 ##HH HHH# ## 
HH(Gust Front) °1 ## °\] 7 \ 1 4 - #H. i# H# H#°11 UHi HH1H 
#H#t! 1 HHii ###H #H# # &# ## HH#H HH 7 !- ## 
H#i HHHH. HHH HH# HH HHH HHH HHH H°l## 
HHH HHl (boundary) H 7 HH#i HH## H# 7 !- HH. 7 l# H°1H 
HH 7 ! HH H# #iH ### # #HH H#, HHHHH- #H# HH, 
HHH- HH #H HH #HHH HHH HHH i HH HH 'tg-f- # HH 
H#H Hi H-t-H HHH #H ^ 3 . HH### #H# H# HH# 
HHH # 7 ii HH# H##H ji3j*|IH #H. 



ag 1. (a) g#H(H)4 ####HH(0(aH)°i ÆA|D HH ##H H# SSKaH: q|7|si348!) 
(b) SS*!*! : Meteorology Today) 


68 é0|| ^|i 0j|M7|# 





















2-yo| oi5|2f 


I 

1. 7|£°| g®14j 

7]## 9 #§- tjLHÆj- ttfl 7H V a^7] ## #9# Ai#4 4494. 4*4 ##44 999 # 4 t 
4 5# 499 7)# S## 9944. #9 91849# 9415 7)#9 997} 3.711 4444. 7l#S| 
94 <3=31- 44## 999 7 0 V£0i] nj-s)- z>7l 4S7fl q-El-v+i}. #9 ## 9944# #44*5 # #5 
9471 444# til 9914, 7 ^\ 94t 14 9471- ##99 9944# 999994 9471 94. 35J 
l(a)# ##94 ####9955 *49 ^Ajo| <£9#*# q-El-tfl 90 ^ 54441 

Sn 414121- 494 #9 999# 949, #9 9*7l # -¥-Mr 994# 4494. # 44 i- # 94 # 
99994 999# *9 l(b)4 99 9 #4 #55 7l-§-94 S#. 3BiS 999 714-7^ 9454 
4949 7t-D}-H7|l fi44$M4l 44499 44. 99 999 7l#7lfe 1:100 9*94. #7]9- 

9 #7fe Hi7l- SS7] ttflo-oll # #7)fe Ais 499 Si, 5-f 4#4* 7 H£ #7#! 44 # 

#7] 95 ##7l# 9# ##9 # x fltt4. 949 9# ### 994 4994# 9 #5, #4955 
#1, 4#4 99, *4i Hil- 44 t 11 94. 4# #4994 99999 45 s# #9# 5999, 4 
4414°H 99 #24 459# S4. 

2. M2# 

993 9414 #5 #9#9 #711 444# 9#°115 #*9 9991 444 ##5 9449#9 s-a^v 
4 94. 44# 7]#°1]4 £4 S*9 #99 Si# #4 449 #94 t^Ai 3.71 ttfl-g-ojl nj-X] #4 
999 944 99 #4 959 47 ] 7 ]- #4 4#9 #99 955 #3-1-94 7 o >x ll #44# 4#9 mm 
i 94 7 J-# 4#i#9 9994. 949 449 4141# #44444 94 994 29 - #9(7l-i-#7l)°il 
###4, 9#5## ###7l3 ##. 

3. H1SS #94 

### 44i4 4# #^4141# SH8 7l#2i- ### 7l# #°H1 X 1 # X H#S °H «!## 

#^4141 #S°11 X 1# #7i°114 x 1# 7llS 0 l 4HS4141 4l#°ll x 1# # X 1 t!|SS #4-°l #4, ##4l4lS 
4l#°ll A l# 4# tiisS #4-°l 4# #°1 S#4°l#. 0 l2i# 4141444 uj-^- S## °lli# 0 l S4i 

4H14 41414 44# 4#4ii #4#4. #4 4S4- #3i m# 4i7i- S4 S# ^#21- 

$&&?} 4S<ilAi s414 44# H l-44 44# 4414 #4# 4 44. 444 44^4 H >^-# 
a 0 v#3s #4# 44495. 44 # 4#7)- m## 0 !#. 444 #^994 9#°11# 4i9°114 #455 
### 444 4#°1 944 9#55 99(Backin g ) 9#°1, #9994 9#°11# u 19°l 44 
9#55 Hj-4# #9(Veering) ##^1 99994. 


4. 7|S°| #94 

99# i# 719 -## 44 # 4 # 7 i 4^4 9944 9994# 99 # 999 54 #4 444# 99 
99994. 444 999 9#5# #44 9945 9# 4 49# #545 999 #445 9 #4# 

#49 #49# 901 S99oi9_ 
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iPia ’U °IIS 


i m°-\ 


3^ 2g go] ggg 7 ]gA| -§^-°]] ge]- gggg(Arctic Front), (Polar Front) gg 

g g 51-2-, "Sr'o' 0 ]] gg £ggg(Warin Front), g^gg(Cold Front), BflggglOccluded 

Front), g7)|gg(Stationary Front) -S. gg-g g $i—°j, ggg SF§- gg<>ll gg gg gg(Active 
Front), gfHj gg(Inactive Front)S ggg g Sig. gggiLsL ggg-§- gg ggg gg ggo)] 
>45]- 3girgg(Ana Front)g ggggKKata Front)S. ggg g Sig. 



ni 2. HHg^Ltl CH7|2| «gg gs 7Hi£ 
(Djuric,1994) 


1 . esss-s 

g^gg^ ggggg ggg ^m°\] si^g, g^g ^p\ ggg gg gai-gg 

ggg-grg g-g-f 7J-^]S ggggg ggg gg-g- ggg. g^ggg g*gg gg7> ggg g7) gg 

gg agos g*3gg ggg gggg. ggajaa g^ggg gs ggga gg 7lgg #gg 

g°lg 3.71 nflgoll agg, 7j-g g-g ggag, gg, gg, gg gg gg ulig g^g 7l4>ggo] 

gg ggjgg. ^1-Bfl a 2g g^gg ggg ga gg ggg ggg ggg. 


a 2 . gigt! gs°| ga 7 gy sg 


ag7i#7i 

Mg 1:30~ 1:100 gao|n, %§y y åW\ C| 7WS 

§5 1:70 

as 

ss(str)°i s. as #§§ yyyyg 7f§ ygg(cb)« aimm, ssg gs cn=y gs°s gys. 

yy g^oiig m#y°i »o ^goi o^|@ h 

aa 

71-yyy g^oil Og §g agn|(Rain Bandg ?]x|5|-Oj yyoM i^7\7\ LUS. 

yyg(Cb)o| gxliffl [tHofc gaiom t|°°| ?|«E °Jg 

8^ 

M# 8^8 mWi. aa|i4 44 #4 8 48 8448 %x\ nfl^oi 4#tr 8^ 48 

o|#s sa 

440 1 #44 nfl. 448 

AIS 

44 § 011 # M#o|n, 44 #4 #0118 444 4444 #of4 

71 a 

4401 44441 44 4401 nmU, 44 #4 44 #o]|8 444 484 

xiys 

StfS yy S4 yo]| °f§ Sy(Backing) 

S4i h IH 5§5| gS(Veering) 

yss 

4444 #4 8 n£4 feoHKofl 44 888 44 


35~50km ya 
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ss°i oi5|2f 


2. st+sa 

^X-)7)0V0] ^^^.)o|| 5lo.nl, ^y}7\ -g-7) o]S§fl 7 }S TjAjS 

UtWClU 3 #i). £#*^<>1 ”flS| 7l°j-, 7l^ ^ lrø -§-S| igSj-S 

^ o]$£. ^A^S] 7}-Sr7}7} ^t}7] ufl-g-Olc]-. #, £\+^7l oj-eflojj °Srø 

^7j°] ^Zfe Ofo W Xli^ ^o; 7|-«g • $ 7j-^ Soli S]^H ^j ^eH 

^g. ^ 71#°] ^ xfol7l- ^°\7]7] nfl-g-olcj-. 



ns 3. straaai ysyy 

S*4E 


°ifls 71-^^^-S. #### Xj-ollxi -i-ov^«]: ^\ 7 ]^- 3 l 7 \ M-^hM-71^ ##. S 7 j- 

A o V ^7lf-l- #g7| ^7H°| *HH1 H4# ^Al^cj-. U^A] 7j-#S i«4 goflg 

maM, 75-7.H ^S. ’tAij##. 


fi 3. syss 7 is §s ysi 


2£PI#4 

M§ 1:100~1:2000 |i, ®§S SSHS®. SA|7f c| 7(-n® 

SS 1:150 SMt 

## 

SS Stol S7|, SSoil SSSOII c|a| SSi MS. *ISSS2| 800km £MoM SS Sfi2| 7lSxrø yx| 

syn- 

a* 

XlSSSt 2f 200~400km SS0]|A| °f*1 H|7|- L|a|JL, X|SSS SS0]|A-fe MS°| U|7|- lfla|D|, S4 *0]|g 

U|7|- ZLS. St^OIIAiS °fsi td|Lf- 0|#H|(Drizzle)7| SStSMM t 2JS 


£# 0 | #4t h HH #^=r ^5[L|, U\7\ LHE|^ £^7f- ^0^|7| nfl£ 0 || 4 ^A| 4# Ohd 

o|#2 

4#0| #4471 40|| ##44 Å|44H, 4401 #41 h HH # 1CH4 

A|§ 

44o| #4471 44 #4 #4 §44 M#o|sm 444444 7 S 4# 

7iy 

4401 441,41 44 7|°[0| 44 4 44. 7|°[4 44444 Bj\\ 444 ?i°4 ; 747|OJ-0| 

44114^ 444°^ 441T 4 Ti# 

AlSg 

44o| #4471 ^ICHI 4404 # 401 §7|*t #41- [[ H 

o§f 

AI4444 ^^OllAi-^ H£7^ ^O^JOJI 44 ^ 


25~35km S£(tSSS2| StS^) 
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ip|£ 'U °lll 


3. Hil! 

H4114 ^cflx-|7l^- lllHjo] nj-x]aj- 1H3, o]-E- 437 ]- 14 4H11°1, 25km/hl 0)4 434 
41114 4141 ^|®£^ 3)1^4^71- =1 111(31 4 13). ^7l<g- 

4H11°1 ^vM&S-l H 1H44 14, 41114 314 1°1 4 -g-^-S H 4411. 01 nfl Bj|xfl 
!!*IH4 H4 44 4H 44°1 A M IH 4H Hil- H 1 H H 13 H. lllll-H-l 11 
441 71^x1-71- 3l 3711 HH g>4 40 ] 34°14. xiH-oflx-] 31, 114 Hil HH 144 
17]3 X-1711- #13344 Hl^H) 143711 =11. Olttfl 41H 3^3 41114 

444 11 111°143 444. H14 1 \+ HH4 H HH33 44 1 14H, t>^ 

II 411 1717)- 31 Xf7l H4H1 111 1 171 133 1-31- H4 H b|]111H XJ713, 113 
1111 111 -H-l 1 -i-7]7)- 11 Hl 41 Hlll°] 4S11. HHll°fl A il 7]1 l^J-3 Sj-ig 

III 11111 711 IXJ-O] UllX-l 1111. 1, 1H111 4UH 7,3. U] 1 0._ Ulli 

41111141 1111111 . H 414 Ulli! 44 41 11 7 C >1 xill 1111 11 
11 . in i3ii-i mini 411113 , hiih n hho] 

11111 Hl 111111. 




ZL^j 4. -ii1|4t!£!£!2.| 3^HS 5 /MTc(#x 1 : The Atmosphere) 


ZL^! 5. 3^hS! : The Atmosphere) 


4 . 

31 51 11 IH 114 4171111 37] 111 27fll 7llo] 1^4 1411 13 1 7llo] C}|. 
7114 ^411 413 Ulli 13111 1H4H 111 ^ A ^ll 511 °143 14 aj^H ih 
11 Hl 1 11 -E-ov 3 Hil- 4111. o] 111 114 H-7i 1133 14344 1433 14 
44 !°1 HH, Hl H4 41114 14 7^14 1113, Hl H4 IH 114 14 A H4 H 
11. HÆ133 4114 14114114 14 14 7^xiillH H4H4. °1 3H31H 1433 
H44 14 441 43 131 ^ 7 ] 7 \ 1443 444 IH# 4331 4H111 4371- H133 
144 447|- Hg-m-1=01 #i. 411411 H37]°i] H44 14114 41111 431- 
3°14 7^1^71414 14144 411 1433 °144 14 4H111 4311 14347 ]- m 
44 147]-11. 41, 11-11 7)4-3 HH 444 4H1 lli±=. iHlll 14 ii^r&sLl 
14 14 7j-3i 341 4i7l7 0 k>i Hg! 4 11 . 
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2-yo| oi5|2f #g 


5. IféS-id 

^dddd -t" 5-°M2| dd-ddiid ■§■717}- y] M- ^£°11 T 1 }- 5 ^ 1Hr^Idd(Ana Front)^ 

-H'chTdAj(KsLt£L Front)°-S. 7 r L -ur'& u h Browning(1985)°ll -]s|]å-] 7 I] A ] Al °1 Tddd 7 1IVddl n d^- 1 3, ytI^ 
X-l7l°dS] ^#2]- 7^ ^E)l^ ^£Sf) ^7l^ m °l§*Rr 4>^-§2l 

&\t °1 7 W #<dl ^ 7 ]^ XjAjfij ^ofl 

’eM-W^ s^go] ^Bj-yFl}. m^-g-^l 71^-71- tvsg^dd-å- >4^ °1§-®1-71?1', ‘yjfdr tHS^dd-g- 

7l-S^Hl ol^igAl X}dd^l O.xls^Cll nfl-o ^_Q.^> $j^§. 4^fH4. 



ZLig 6°M t^O£ xfl^xl Srø xjtf-g- £7+4^ S-Wé 2HM ^ MM 

91§- 41 bbb SEHI- Irødd^: ?HMdd^ °1W4 4M(^M th£ 

4idd£ 7|4V<8;^x}dd^ °lsrø Srø# fHgxidd-å- 

2xf £®ol ^gt}31 ^ÉflS] #7 0 > tf S-^Xjol 7^T 3^ 6^ ^Afl XJX]^. ^b]- 

£shr# t ll lMdd-1- 7>sxl# <32! ’ar’SH 0 !^. 


KATAFRONT: FORWARD-SLOPING ASCENT 

ANAFRONT: REARWARD-SLOPING ASCENT 

—> 

-- - - > - 

Zlr~*-^?- * * 

«^*COLDAIR_j, _J, 1 warmair 

< < < ^ 1 M* < < 

Sr‘®» “ 


ni 7 . Hi£!dd(£04 4^dd(^)# ?rn*\b 71^21 S.M3 
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ip|£ f 


si <$myi, £f4^i if y}^= tHSff-i- Ajioj] 

^JL 1&SL3. oj^TgAi #£$h}. o] ^^grS-^s ol*rø ^ x]^ol|Ai 7j-t> ^o\] °1§> 

^o.^Aj -01 ’t^^Hrt-ll 0]5J x}xj.g- S-7 0 >7lAj(Kata Front)°l2]-jl f-E-f. l^fff fioflAl 

f f ff 2.^ ^ofl^si -grg-f- ^77\X\9] -g-71 23H-7} f ff, f f f-fofe f 

~o'7]7\ 7}e}g>7] Ufl^oj f^^f-o] orøxH, Hlfffo.^ ^7]7\ -ffrf-Jl f^X]^ 

31M f 7 fi). <>M # • f#frf f-f f f #0] tøojxl jl, cflxli ol ^2. o> 3~4kmfxl 

#f£(Sc)f ££ ixj^(Ac) ^o.S o] ^ = £ &M d]#71 

i— f ^711 B^jl o^V 7 0 V^-J- iflSiq-_ ufXjnV, f^ff ^o] ^6||^ ^ 0]-E-^ 

4 V ^i7l(f2:f-7l)Sl- Æxf^l-^Xl 7j-$ tfl7l-i-°tfl-É- n]^ 7j-$j- s-f^oi 
tff-XlS ff. £#?!>&& f f ff f po| U-ao S tfl = ^ Xj-^rflxl- fi. 


fxjtHMf Jf 5 -o_ sfe ote> 7 c v^ 7j-^x o voi ^ f-fE. oiq-_ 




F!.f 8£ -fff-f- ^e°ll l^f fo] f-ElAM x)-Bllolcl-_ ££ ^#if fio^ 

ff f SÆoll f 4ff X^ixl- f-El-14 oji. Xj-^xH! i$7}7} tfSpf f-f X]X 0 >01 fHgXjXl Hi 

O.S. l-ojxjoll 21^ c)1^7l- Xj-^x] ufl^-olc]-. fHJfff 45 -0_ S - ^ • tff*fl7H ^7f Xj-gfl 
f^.°l ft^l-Xl ol^i. xlx o vo^ 7 l £ ollxl iTBcj-^oll Hg^7l X}i Xj-Åol) f-ffi XrøS] Srø 

ff W°s ol-E-t nfl ig^S^ ffol l-7 0 V^x]oln S xj-^ 7 ] £ h^o] aVEf iJ_a.fi. Ef 8f 
500hPa °i7]5.% iLf, Xloj^-o] f 7]f EflE. fiES f 7\\ f-oj TgÉfls. fif E^o] Eojx}. 

°-S. ff# 71-XljI fiff XV8*|7l<g-Sl A1ÆO.S Xj-^3.01 Olxl^xlf-, #7 0 >XlXj0l ^ o. Xlxj-Xlxloj-Ol 
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ssy oi5|2f #g 


444 3. xfol7l- %o] 4 ^ 01 ^ ^ o. xrøo] 4^44 tL^-oj] 7 «hM 4-&44r 

4#44 444 44441- f-4 1444-1- 441 4 Sm 44. 444 ^°3. 7l^fi] 

s:## mm 4d?-4 7 0 v^cfl7l- 4444 °14°11 444 44)4 44 & 0 ) 7 0 >444°1 

44 4 t 444W 44. m?} 4, x]>y-si 4^44°1 4444 4 mp} 4444 44 s 44 

44. -44444 Xll47fe 44)444 414 4 > #l-& 144-9-3. 44414 Xj-åO. 3 . 444 fOS 

714-0]7} xll -§-^0_ S Ol^xlnl-, #7j-^3] 30. ^AjÆojjAl ®1-H7ll -O Hjq-B]- Aj-g-O.^ 0]-5=-§|-O) A] 

444 444dd-l- 441dr 4141 W 44)44. ^4 94 H^o)) 44 3-4£°14. 444d44dd4 
^441 s'e’td wRi-'M 4411 o e v 4 , oii 4 _ 4 v i 4 144-7] 7 ]- srø-grøAi 444 14Sdd H-9-3. 
ol4-^M 414^ 11 7WW ! 4 #o) 444 14Sdd 114 4 v td 414 ^4 4df4 411 ?d€4 



ng 9. ay 4£fll 3?d 410)1 °|tl *4 *1|§SS 
41 ( 4)4 SI§SSCHI 44 ?) 14 EdlE( 0 )aH) 


10. sy urn #y yyoii °i?t *4 ?tyss 
skim tims-soii 44?) 14 bie^h) 


Ulddl 44*4 ft-EgTiAi «LHj-oii ojxitdy. 1141 7]^7\ td41dd°ll 114 4-7iy- 

111 4 13. 11(11)1 H4 #E 141dd4 41(41)1 111 4HH 4-°ll 441 H 

Sdd(Ana Front) o) lE. 441. 11491 14E ^44914 144dd HIH 4dd°ll. 

#7 0 >Sdd2d Ulddl 44 n 44H1 ysflA] 1444 40) 01-44- td^Sdd°ll 41491 1441 

4# Ulli 3L7H 44 444 7] i4°ll «U£ 0^4 414ddl o)^^ 2 )- l^E- 

#1 • H 4744 444 - 7 0 V£0fl 444 - n] 44 . 

744 441 ^ 4 ^ 4^4 401 #444 44°14 n 14y ^4idr 44 44-4 444 ^lt 
#4-44 l-^-^o 1 - 4dd 444 4-44^ 44. 4444°114 td44dd -f44°lte ^s. t-^4dd°l 
4444, °1 44 4444 4444 444 44- 4 ^ 7 )- 7 )^ 44 . 44 444 7^7} 44411 44-4 
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H R°1 xJR xRR 71^0] éRHR oR 1-2AR Ifl 7 ^ 7 } 

4^-i IW ^ 10£ #1R1£1 ^4- Aerø saror gRxR tRRdd 7 JRqR ^RR 
tt4«M1 x ] 4>2] tRRdd tR- 2]- ^ ARR! -r 1 gR^R 



^7l«a- 7RoR ?RR#qR SW 

xR-gr iRR Cj *R£ 7-7RA.3. ^URoR Aj-x^R 7]f# tRR. 7 0 R7fl t^fe ARgR ^-f 
122f G o] t^^#rfl7l- £\RaR RSRAj ^7m #7] ^RR oRfR. £4RRSj $rø 

aRR ^frr aRR RR§- nR ol^l-^T-i C] XR°- -§-7] gR AjRfR. aRR !R°fl 

°me1 7j=R 27flo] 7RS RIRU XRgV #AR 4RROJR ^RIR 4^fe 7R2]- 

A-Rgj- rir ^os §rrr 71^-s. Rf»RR a 0 rrr 7}^~ W°M rirs xr $■ ajr 

r|]7H| oRe] A)RR=L 3®;«RA] tf^|£7lIR 1R?R. 2-, ARcR Aj-^0_ S jRorø 7l# xRR 

1NI A o V ^l-'S7.i 7-1-21- HljR XjR 7RR -§-«RR IR iRRR 7]R^ RRW 

4 sh§*fl7W oRe] aR*r xRRR R Aj-ÅrRRA] XRR^ xR°R ^R RMSR 
tNI «RRR 711-R tq-Al IRxJl R^R ARR TRR IRxRa] X-RoR RiH 7RSR jR 
132] gRaRojR tR^^iA-j 4^3fe 7R°] A ARR tfl=R 7-f.ol glxlt> R|- R R $RR 
RRR 7}%7\ gR^ B XRR ^ . sR^ol *oR °R SR# 1- R gR. R RRRRR IR 
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2-yo| oi5|2f #g 


sm*H o] ^4^1^71- xi#s] ^^ 3 )- zl^H 

&\)rr$- t ft(W2)7} 271- a M ^7]<y- 

°M 4 >J M 7 1 4^M 4 1 ##- 




Hg 12. 


rølfe sn[« 4WW2I st!4^q|2j 

H7i E 


ag 13. °|-yS-o(2012^ 4fl 3U 06UTC) 


[ 4 h ^SI ] 

ÉJS<H -1992; 7|&SfA®, g&4. 

°J^ ; ^P \# 2009: tvpmgim. C. Donald Ahrens X\ Å|p.D^|A 

7|4 h §, 0l|M7|#g ; 2012: OllMg^Æ^H 

Brcwning, K. A„ 1985: Conceptual models of precipitation system. Meteor. Mag., 114, 293-316. 
C. Donald Ahrens, 2007: Meteorology tcday, P299. 

Djuric. D., 1994: Weather analysis. 

Frederick K. Lutgens, et. al, 2009: Pearson Education, lnc„ pp 311. 

Vasguez. T„ 2002: Weather forecasting handbook. weather graphics technclogies, pp 75. 
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oh 7° 
7\° Kb 










I|0h 010 
'K|0 o 


iP|£ ni oj|^ 



ESI nHlj# 
tidiM 


zs.o^.Ai 

o-i-ir: —i 


1000-500hPa xj^°j 3fe3| -R-g- 

-fAS-g-^-x] 2=) (thickness diffluence area)lr 12)- 4j-°l 1000- 
500hPa -§^E°M W^ A d#°l °Å^\ i^xfe ^ 0 ]^ A, 

Bx]xj S|^o|H x 0 v^o. s Hrø-o] ^xl(veering)^fe £vH>l^°l 

‘M# 5°M, Bxjx}£ Axl^ofl u|«H *}^Hl-^-(Vl)Sl tt4 0 1 3. v \. 

Bxl^oflxl Axl^jiLsL S^H}#£ Wf9# xj-SlBi ol-E-^A-l 

7|| £|^cfl o| fe $t-#rfl7l£l ^Jgaj ^x]2| 

^#^7K^7l#)^-c LS a.^sj-71 T^-^olcl-. 

^ 12| #^f-xl^0flx-| ^0.3. SAlsl Xj-^X]^ Xj-^, 

Xl^-7)- Xj-fj- X]^^S«1, cfl^ 7 0 >^0j] Slft- S-f7|- xf^ t A S 7]^ 
°]7]_51 H|x.]-(Uccellini and Johnson 1979, Punk 1991). 


564 - 

A 



570 - 

'"'fi 

mus £4=ii3 

AIIS 


BIIS 


.A^ 

I V1 X 

Vu^ 


vth 


vth^ 


ni 1. 1000-500hPa°| éW- ^(thickness diffluence)0|| [t|# q)=£ i4*|2|°| 
?|S|2|- # • m H|#4 ££§(Vu: #«d|#, VI: SISHI#. Vth: ££§) 


Bell and Lindner(1982)2|- Funk(1991)Tr u^ir 7 ) $ 

( 7 R>^)# ^ 221- £ol fffa S-^m Jicj- x 0 VAi)ui- 7 |l %o\ 

'MM. x}-§-l£ 1000-500hPa #W?-xl^2) xltfej 7 lH 

XjX]oj 3L°-7\ q-El-q-u^ #«:W-=Xl^o|igA| XlXj-gJyli 

3^2) M-Æoj] S.°-^o] ufE^c)-. 
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ag 2. 1000-500hPa #?##S0|| 7^4if(PW;Precipitable Water)# clsrø 
m*å S^Brø7fe Sfe gIB 


72^ 3# 1000-500hPa S.^7} 'Jty'å 

431 0 R *\*VM *1# ^71^-sl ^*1# 

i *l4 Vo M# #ji, ^71 ##<?! 500hPa 

’eM~A^ Uj-^-O] #0] <gXl ^ ##2)0^ ^01=71- ’tAjtViq-. 
<Wj #Ajo|| ^ K-Index# 

ww avo)-^ ^ $i#. 



as 3. y^XlSOII sTM LUS Arøl : 2009S 7® 7U 00UTC°| 1000-500hPa #® 
(nlS-yj nlS), 7|#iJ7|£# a|| 0 |cH g*j «#. a# b# aSlS A# ba|So|| 


sHSSrøl. aS 2°| oi*S £So|| SH3S. 
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ip|£ 'U 


1000-500hPa K-Index 30°14J- *1^ <å4hi- <å4J^S 4*11 ^d^l °1&4 

4^4 4 5J4- 4<W # ^ 44. 



ZLg 4. ^S. S^a||S 1000-500hPa #°, K-Index^ a||0|c| gAt 

(n^hAH 41*1 : i000-500hPa #**!. l^ah ^ : K _| ndex 300^ 5 7^) 


[ ] 

Bell , R. E, and A. J. Lindner , 1982: Ingredients which may combine to form the favorable pre-existing structure. National 
Meteorological Center in-house notes and schematical drawings of the ingredients necessary for heavy rainfall production. 
[Available from the Forecast Branch of NMC, Camp Spring, MD.] 

Funk, T. W, 1991: Forecasting techniques utilized by the Forecasting Brach of the National Meteorological center during a major 
convective rainfall event. Wea. Forecasting, 6, 5A8-56A. 

UccellinL L. W., and D. R. Johnson , 1979: The coupling of the upper and lower tropospheric jet streaks and implications for the 
development of severe convective storms. Mon. Wea. Rev., 107, 682-703. 


1 mm oi#t[ oiim 

<IM3 1000-500hPa 5400m 7l§7y_°5. SM o]-g-fj-i}_ 

5400m m °1 # 50%-fe- lOOOft n]n}oM 54 oom 

fe°i m m sjtq-, 4^19-s-^ n«§- trq-. 

- JL^7\ ^2. xl^oflAfe 5460m°] 1 4 5520m WWW ^ 

7]# A1-OH1 }o}^-7\ SXé Oj^S] Hjxj o^o] 7]-£-§- 

7 cFr^xr TT°R 

- xl^S 925hPa 7 ]£oj-g-)£ MS, xrøs] §}=£ ^ 7M£ 

5400m °14 >S 1 4 «lo]]x-]£. tijq- xl^flHll- v } a ] ipp.5. <gH 4 ^ $Jn)-. 
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7fefe§ ^°lWfe ^ 1000-700hPa 4&®M, 2760m4 

264.23KS, ^-g- ifei-g-g- JUB^lfei *14 v ifefe 0£ £4(Bluestein, 1993). Jå-f- 

2760molsfe fe, 2820m°fefegr n]s 7 0 Vfe^BflE| ni 54 a )x^ ffel 9tg*|Hlt- 



ni 5. 7|&§0||A| ^feéffe #*£°| §#(2011^ 11 23i 00UTC). (a)1000-700hPa #*£. 
700hPa T-T d (UM RDAPS MilJ7|E), (b)1000-500hPa ##, 700hPa 2ifen(UM GDAPS 
01IM&), (c)1000-700hPa #*, 850 4 h S^°l(UM GDAPS Oj|M&) 


ifel, ni 68 )i feP] 12UTCP] 1000-925hPa #fe2t ife 1000-850hPa 
feHi ol-g-s^ ajxfelfe ^jÉojln a-fet 4 ^ 5)t|-(Massie and Rose 1997, Rose 2000). 


1000-925hPa §?2) i1H7l£y S5E 



1000-925dPa Thickness (meters) 


ni 6. 1999^ Tennesseefe NashvilleO)|Ai 1000-925hPa g-E 

21(211 12UTC)4 4|Ai7|fe4o| &£) 


[ 4 h n^Sj ] 

Bluestein , H. B„ 1993: Synoptic dynamic meteorology in midlatitudes. Oxford Press, V2, 426-455. 

M assie, Durrell R. and Mark A. Rose , 1997: Predicting daily maximum temperatures using linear regression and Eta geopotential 
thickness forecasts. Wea. Forecasting, 12, 799-807. 

Rose, M„ 2000: Using 1000-925 mb thicknesses in forecasting minimum temperatures at Nashville, Tennessee. Technical 
Attachment SR/SSD 2000-25. 

2010: 32-34 


Korea Meteorological Administration 8 1 


















H 32 “3 4 31 


<7|£ek» 2M> 


### MS- 4# # 7]<&# #°14 ^21 fif 444#Kgpm)-& ###4, 3#^1 30m 

2# 60m #4M ##2f- 2.#4-. #1# 131 #4 3# 71^4- tflS^2£, iiL^o] ^-g-S^H 
#4. #4 7]- 44 #1 ## H# 471#, #4 7]- #2 #-T- 3:4 4 #31 °M14-. 

4 31441 1444, 4^4 #31 ££<2j- 44 1~2°C4 op* xkg- xfolf. jSofe #g- 7l4£*fc Xfl4 

34 # 24 , 4 #43 3# 7]-4£0i] 44114 -. 44 7144 #41 41444 4 7143 7]-4£4 #31 
#224 3=4 3 #44 444. #, #1444 44. 

324-41 4414# #2 i000hPa4 500hPa 433 #4* 4°17-1444. °1 #4 444 71443 
4°l7l- 4 444# #2S, 3144 3= 5km 4-3-31422 443 3344. 

3414# 1000-700hPa°l4 i000-850hPa # 47 } 444 7)41 434#4 3 ##43. 714-42 
3114 # • 4 ##1 34 l000-700hPa 4414# 4144. 

##£# 44# f-444 431 a#44, 43 444 344 44 4 4 ^ 2.4 ( 4 - 4)44 43-4 
#43311- 43#4. 32 24 73 33 3#47lt3- l000-500hPa47l£-t #34 444. 

#351# 43 4#§ 371-4 3 4# 7 I -4 313 4# #444. 41# 3 4434 3 414 ## 2 . 
1 3 4444. 24 7313 s# 333 #4414 #144 Ms æ4443 32-4 #4432 
234 #313 4147-13- 4 01 = 71 - 434# 3133-4144. 


144 -#«: 31 fe • 33 3344 443 4144. 3#^1 1000-500hPa #424 3 5400m3 
44t #22 4443, 1000-700hPa ##2# 2760m°142. 4, 2820m°l#l 42 4444. 


##b cp|o| §oj| q&h ^ 7 |# x|A|3£ fi# 1000-500hPa #£1 o|§sfoj *j# 7|4 13 o| = 
34# !°Mb3 °l#4. 

^# t#b 3?H 133 ## 32 , ta § 34 = 414 133 -yo a 

414 °l^b 312 3# IS, 44 44 °| °in, *j o|=^ *1443,43 4#4 3444 °ig. 

43331 37143 41# 4b ###(# 21)4 3 #o| 42 , b433b 27|°pg 31# 4b 
l#4(#2b)4 44°l Si#. 

#4314 b, #(#2# # 21 ) 1 # <14 7|#7|^4 a^ 4 # 7|4# 144 4 Si#. 3^4 33# 2 * 
# 2 # # 2^4 414 713343 4*14. 

#211 44 #47fe(#, #24 34) 33 3714# lKb°l34 344 34. 33?f°l #21°| 4#°I4 
*442 Si24,333714# 414 §4. 

324 o| qi^oixi a# 3433 34431 324 3, 344 2 i 33 u| 7 h #°£ ufg 4 01 ^ 34 443 
1000-500hPa f# 2 °| 5400m3# 43 °|§4 3 Si#. 
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ni 7. 1000-500hPa X|4^7|£(-y-y)# g^sh 5 jo^ X|&2£!rr 

2.^o\ 7féWEjO|| ?|* *|Stø SiDK S®-id4 sa4!0| B.m\^ 

0|-W-7|- L\B\L\JL Sl^nnt 5USS^-^|0|^, 9B92|-fcp|o|#). 

(g*|: weather map handbook, p21) 


[ 4 h n^Sj ] 


g-MU 1995: 7|&S*mH7|0||M, nsi^Al-, 145-152 

Tim Vasquez, 2003: Weather Map Handbook, Weather Graphic Technologies, 20-21 


* 7f£E(T„; Virtual temperature): sSS7M- 7|-X|^ 7|°t£7jO||A-]°| Zj£g7|°| t v = T + w/B (w: S-tfH |) 
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| é^Xl|EO| 

mi oi§t[ 
S^OIM 


^ X ^|E( Low Level Jet; LL J)£]- -E.Hj -51 

^ 4 -s. Zrø q^- ^ 

°iq(ZL5J 1S | A q- B). Sh§*|)S #(streak)# 7]§o_S. Æ-f *14& 7^2]- 
*M7> € ^ofl qqy-q-, A 0 >qq 0 . 3 . .SL#éHH-fe> 
7l£4 xfoi7f ajq_ 

^ 1S ] A ^Vf • ^rt> -S-717V trø • 7ji^ ^7}$\ nvq Aj-x, 

7l#l- ’jtl-q Jl-M ^E]^. Al<^O.Sq, X]Aj- U] ^tflqoflA-l 

WJ- p«| °]xit>q. 01 ^ha^ ^q^A^ £°1 n*£*Kn. 

MF f-7]7l- xfj! #711- El-jl •=■ ^-gr ^ 

t>q. SZ.H iq B 4r\+ ■ ^g-«t 714# ^sfl ?lst> ^A-j-A^S] 

71^-71- ^f-^A-1 Aj-^7l^-& 'tAjAiq 5:4-71- iH^Rr ^l^ 0 ! 1 }. o] 
*14& t^A^ 2°1 -#°1 7 0 V^ Ulf- #HV«K ^3§Xj 

(#*1#U : ) < ?1 7l4rAl-oliLq #£°1 xi-017]- q sq-. 


(3|§a||m. as 7|£°A. AASM S7|> 10^(2001^2010) AM4MM 2.A3M 
AMI* 2SS *4 850hPa ZLSOII iklSA 25kts 0|&°| s@A||E 7 | °ig 

5|#A||E am AlMPg 1 o| A b) 0 M i5kts o|&°| SAMA) as 
S h -a3raS(0||M7|^, 2011). 



ag 1. 850hPa Siqg^qgin} 7|§°S 

27H°| s^qo^ S^E 
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» 4§3|M0|| °|S[ “<M 

ni 2 fe 7i^s) 4W431 44 #43 4 n 4 fe 43 0 . 3.4 n#4 
#334 3441:333 444 333 4#3ls #33 4#4°113 æ-M 
43 Aj-311 °14(20093 71 71). o] ^34 433 4#3#3 

13133 344 4#433 333 #44nfeoi 333 #4#7ife 
(334#3#)-9-S 4433 4434. S^E ^Aio] -f43-7l4xl 
3#34 »111x171-114111 433-H.s x c >4 xi4H°l 1-4 
431 14, 4 13 n-3433 4444. 




ni 2. (afe 850hPa l&fei(333K0|l H3¥fe), 41, §§41(15kts 0|1, 5kts 14 11), aHOfe 

31 (bfe (a)°| 1 A, Bm 5J4 13333 31 33^3(20091 7S 73 00UTC, GDAPS 

£33) 


^ 3fe 4f3H= 4X}(^tfl44)-§- 7)fe4£ 43443 Sfe3 

3134(20094 71 143). °1 334 fe4-43r4 3fe44 4fe& 714-7)- 
3#443 1-tl 4#4#3 14414. 43133^4 43 Æol §1 n) 
333 7 o v 437l- 433-H-S. 4#3l£ #43 3## nfefeKni 13 
Axl3H 33 xj-fe X14-X1H 4x14 ni 3(b)4 43 4fe4 33134 
7144 4^4 44343 4 ^ 4 - 014 331! 33 #3 471- 31 3 34. 



ni 3 . (afe 4334X133 A^oM LfeLfe 3fe°| o||o|3, £44 ni£ ^o A |^ 4^71 3401 
(2009. 7. 14. 18UTC, GDAPS £14). 
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»# -mm 

qq°M °]-§-qq qqq]5.q qq m -§-0.5. oj-g-sfe 4>#x-)]E(u p per Level Jet; ULJ) 

°]-2ll5 -fr-H-H 15 q-j-qqqE. qq. qq q-j-qqqq lll^rlKdirect thermal circulation)# 
«H*I|S°]| qq 4-qq #££££ #§*||e ojjjLO] 5qq qqqq°M 7J-S}-E)^ qqq 55 
A te-§rS-=r qqqqtq 4). 4>- q-§H5 qf-qq ^eH 5 qqq^ qqqq <g qqq qqqq 



ag 4. q§*||E£|. 8f#X||EO| ?i#go| gE(|5 qEH-fe *|gq°] « q fi o| HAI E ( Ucce || in j and Kocin, ig87 ) 
(#1: COMET) 


a3j 5fe 20091 71 141 His. 4 V ' 4^A q 3-^å iq#q. q-#7]f-ofl Wil 

VHl ^55 °l^fe qq. ^14: 11 #£££4- qq) hR 1 q^fe- 'å&m. 1^1 

5qq55 ol-E-sflA-j q*]qq qqq q- 5 || qqq) qq. 850hPa q^q 200hPa q^t qjl 

q^i, Wfls] sq-qi# U4 q qq. q#im qq iqqi «flqqq sqqqq ^qmi 

qqqRq 5(a), (b)q AHI q-q^e q(ag 5(a), (b)q B)qq a^ q MR5 qqqq. nH 5(c) 
qq °i qq-& qqq q-i 4^q- q#q qq iqq m-sn-q sqqq 5qqq q-g-oj ^q. 



ng 5. (a)850hPa qqq q§, £l|o|qqq* &j7|5, (b)200hPa s#qq(50kts oiq, iokts qq)q qqq 

(Sq)q g^a. (cfe (a)q (b)°| Aq b xm qo|q qg, qq ■&§q(iOkt s qq)* aq^ 2 ^e 
(20091 71 141 OOUTC, GDAPS 
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» 0£1 Å\m°\ Lp\ orøa* 

Jf^^l ^^1*1-71 nfl^ofl ^^7> ^^(Wexler 1961). ^°fe °^}°\} 

A^lS oL£7l- &>}*] JL VHH S]tv D]-4^2]-7l- 3.X ]i£ X]Æ^ol °p§5]- 

HH nj-4-Bjol §}Åx-llE0j =401 ^ 7 }t }4 sjt}. 4 § 1 , o^Hl- n}43:2]-7l- ^ 

ol-S-^fe SA^Aj- 3E]-i-^tl 0 l Xl^ic)- C] 7J-4I Hj-BJ-# OjS} 

£3f ^H1 4^Hr n^l^ €■ 7 W1- nll-ol H]7l- rflafe Al^o]] c]-a]- 

J:-f5l Hjtfil- 7j^<g=£] 7\C]7} l^l-Tl] =lr)-. S^E7l- -E-HJ-E] Æ-f’tPJ ‘ST'iH 7?-gr VMH 

°1# °]-^j ^>0]o|l 'g-Aj-Sj- £0-7} 43-011 yJ-Aj^l 4-ficl- 25%°14 > #xr ^-2-S. sx}s| U\ Hl^-SJ 
xl^ O.S °RH1 7 cFr^°l H 5)c|-(Hoecker 1963, Hoecker 

1965, Bonner 1968, Augustine and Caracena 1994, Mitchell et al. 1995). 


[ 4 h iL^ti ] 

0l|M7|#g ; 2011: 0\U^ Aj&|^ 2. ^0\\ 

Augustine, J. A. and F. Caracena, 199A: Lower-trepospheric precursors to nocturnal MCS develapment over the Central United 
States. Weo. Forecasting , 9,116-135. 

Banner, W. D„ 1968: Climatolagy of the low level jet. Mon. Weo. Rev., 96, 833-850. 

Hoecker, W. H„ 1963: Three southerly low-level jet streams delineated the Weather Bureau special pibal network of 1961. Mon. 
Weo. Rev., 91, 573-582. 

_, 1965: Comparative physical behavior of southerly boundary-layer wind jets. Mon. Weo. Rev., 93,133-1AA. 

Mitchell, J. F. B„ R. A. Davis, W. J. Jngram, and C. A. Senior, 1995: On surface temperature, Greenhouse Gases, and Aerosols: Models 
and Observations. J. Climote, 8, 236A-2386. 

Uccellini, L. W„ and P. J. Kocin, 1987: The interaction of jet streak circulations during heavy snow events along the east coast of the 
United States. Weo. Forecasting, 2, 289-308. 

Wexler, H„ 1961: A boundary layer interpretation of the low-level jet. Tellus, 13, 369-378. 
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< 7 |iE[Eh 3 L-1> HlM(jet)^? 


xflE( Polar j et )^ 9~12km 4 v ^i -#°1 ^7} ?Hf.o_S ZL^ 6(a)xjej 30°~50 °aH^ 

*1^3] xH°il o]é|l ^ 42 ] ££xffe rflxli Als ois 

Si# 7 l^£ 0 |l ° 1 < 5 (] 4 V # Hrø°- i\%-6\] ^Sxl- 017 ]- 3. 30) °jÆO.S 40 .S SSoj, Xl-^El^A-l 

Xl^Bjojl 2j<5]j SÆO.S ^£]o| xlxl^f- AjoljAl -E-SS -g-2]°l-fe «rø3l -fSl- 
tVtflXllE s Xj-AxllSHl-S 

X11E71- o] O-^ 71SMI3] ^ iulxl ^0]7l nfl-g-O]^ S5J 4X]B1 AflE Oj^O] Xj]E #^2j 

Q^°\] 't'iHM ^^Hl^A-1 xl .^ 0 £ go] £S)-Ej ZL, g2]-gr§-°l 7 0 >3}-gcj- É o]e\i£ olju-jx] ÆSPg, 
3-*g 6(b)x)^ XlX 0 >7lOV^S. m-^AlXlJl, l&tflS ^1^71^1-^171- AflEJJ Xj-SfAlxfe Xj-JJAl-Jg-g- t>4. 



ni 6. (a)tH^3¥53| ^xj-y °|3| A1 |e(5t; 1 : Weather & Climate)2l (b)2010^ Ifl 41i 03KST 
&§» 7\m HXi £ (Ai^g7| tH^A^I) 


°HI ^ x il t=(Subtropical jet; STJfe o\&z 11 xl^Sl sUl-alAflsl- 3|);gAj2j ^AjHAj ££ X}o]o\] 2l^fl 

21«B 4 1 -# «HfSl ^ ^°1 

o^rflAllEi^ v\3is\JL f-71-i #t!-E 71^11- Xj-Sj-Alxfe gt-§- 


^HNl^Low-Levei Jet; LLI )^ 850hPa°H 925hPai g-Ej-i-H ^WHaI xj-sj-sj g-A^SS 
10~12.5%(3f 20~25kts) #■#§- nej 7x1^ xjggH g-f-g- tVrfixjlE g-a^jA-j 2xf ££HI 

SW xJ-Sj-gcj-. o-aiq-Bl- 3S. g-§-tH xj-n]-xjg Aj^A-j xj7l°M &&£\o\ 

q-Ej-Vl-iq-. 2)-#X)|Ei, trøo} 337 }^ g-g- Sigty 4x-^i ^711- 6l = Al7l^11 #-S7& 

21 14 - x o V . §^V 21 tfl 7 l-§*tfJ-§- xj-Sl-Al^cl-. 
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■ 71#®}*} 195643 TIMEXI 7|A|o||*| #®t Alf7)|«o| #§ h}#§ “jet stream’o|E|Ji aj\ A|#®}. 

■ ##*1|M2| ##£|qi#4£ 50~200kts-§£.tt| 250ktsl [p|H 2iå. 7j§^o| ficj- ££X}7} 

n, ^tf2] X||M7} #®}. 

■ 7)§# *1|M7| = °| «j£ 250 hPa i£ 0 )| oi o Q j j *p|°}o| oif 50 )|Ajf 300hPa :il£o}| 

■ H}# 2- 75°0|H > 50°~130°^ qojspil L}E}U 

■ 200, 300hPa W7|£.0}|A|b #f X||Mf § 50ktsl A|#°£ £|Q||#§ X|L} 50kts°| i|#X| 5~10mm°| 

kS°l4 2j#®h #AH[C|£ SA|om f £0}| 2}#if M°j(o}tX-||J=b Hg bAH}. 



ag 8. 200hPali7|£, 2010^ 61 29D 12UTC 


■ £1#### °I§6|W A}|Mft *}b 2 Jh. 2g 9(a)*|g A||Mf 2] H7|°}# A|0} SO £ ^)° ^sqp} 

## , 23 9(b)*|g #°t f woj *J°£ OHOL}. XflMf 0| 7}^A|2b ^Oj|A| AX|S*|g f#0| $5k 3*|iy 
fio| 7 }L}, na 9 ( c )A}a #$°o| °hji. 5^0 ^gqoj #£#b<g«o||A| *fo}t 4 2 Jg. 



ag 9. °I-^So h 9)|Ai A}|E 5fb gB(SA|: Satellite Interpretation) 



ag 10. MTSAT-2 #£|'g#, 2011 td 21 6D 12UTC 


[Has®] 

g£U 1995: 7|fbAH4^7|0||M. as^9Ah 108-111 

Edward Aguado, James E. Burt, 2006: Weather& Climate, Pearson Prential Hall, 222, 299-301 
Eugene M, Weaber, Steaven Wilderotter, 1981: Satellite Interpretation, AFB, 20-23 
James T. Moore: Jet Streak Circulation, C0MET, www.meted.ucar.edu 
Tim Vasguez, 2003: Weather Mop Handbook, Weather Graphic Technologies, 80-82 
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I M£t3*l^ W§*144r ^ 014^ ojo;s| £ £> ^g. *1-3. 

cfl^Sl ^S-f M-El-m^ Xj^-t SM^c]-. ae-H S.S. 

A M°\Å < mq°-3. 3-8-«h7fe <a*l Æ 1*13 7]|l°n 

7l#£?H ^Itv *14" ^3°1 1-S-^Kh 3. i£ crø?!- l-^^l^l- 
#°M -^-slT'+sl-^l 3-g-t =r $fe 1A ^ *14^ 4^H nhal- 

^2M 4! 0 ! 1 -!-. HU lHr ^71^3*1^011 xfl-g-Hfe UM GDAPS #"tf| 
x]4^ xj-S- 0 ! 1 }. 


si. ^amaKHW ^3 Afgsfe KfS*l^ 


*14 

m Api 

T13|AHf 


as 



as s*s 

otéh 


JY-&Y 

O a 


Kl 

m\ 

Xl7|^gtra L H0IW, 
4 hE n, mnm 
mM 

cis gas §! s^s 

£XHA| 

25-30 

30 - 40 

>40 

SSI 


etsi! 7ie LHcHiAi ^ 

eh^I 

850hPa gas S»t 

saim i x(7iagt 

6-3 

3--3 

-3 --6 

<-6 

CT 

101 ~ 51 
(6-91 xlM) 

§ ■ 4 h #^l ^|tHg 

ym *\y\wmm 

0|#a 500hPa *[ 

JH7 17 L OHO. 7=1 0 
o^KT tdAs c 3 “r 

16- 18 

18-22 

>22 

TT 

ct2.i as 

850hPaO| g^n ga 

42 - 48 

48-54 

54-60 

>60 

CAPE 

4H—11H 

*17 ligs. 
5 |#xiim am 

□1° j|27iao|| 

°® saa 

300 - 500 

500 — 900 

900 - 1800 

>1800 


Kl: K-Index, SSI: Showalter Stability Index, CT: Cross Totals, TT: Total Totals, CAPE: Convective Available Potential Energy 



as 1. 2011 tf 5111U OOUTC UM^j-f 1 0||& Kl, SSI, TT, CAPE £Ai°j) 
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«t3 *14 


I 14“ 

§°|21 ## 

AHSI 


Kl(K-lndex) 


KI(George, 1960)# #5. ‘å^l^ ^INt- «M i 

p-q-p-# ##21 q-fi- xiq-q-xi q-sfl 7^ qMh °l q## ##<> 11 - 

r fl7l^q)Ai røg Ædli- 71^1-71 qsH 37fl#2) 71^3)- 27fl#2) ÆTj^Æl- 

7-}-§-t!-q-. ?W)2) 7l^Éflo)|^ qq-aj 1-^4- 2 ]d]s}x] n]- > 

^717}- qqq-fe- l^o] fqxiq-. itv q-f^M ##*i 


#7^ o 

ist-qq 

iqqq-. 


iSt-q^l #10. #°1 ^7flt % °-, o] 


?7flt iÆ 7^01 


KI^= ( ^850 ^ 500 ) + -^*8509 " (-^700 ^700 ) 


T 850 : 850hPa T 7Q0 : 700hPa ££, T 500 : 500hPa £> 850 : 850hPa 0|#£, Z> 700 : 700hPa 0|#£ 


-fqq-spMfe l-Efljg# i7i<y-q <3##t# q#! 

s-7- 5i q-f ^iq-å- q«n kii- #-§-■& # siq-. #qq-q-°M 

Jl## Kl &<>1 30<>14m ^Ehtq-(qiÆ7l^, 2011). Kl# 
S# 51 q-T-^l-H-i -H-Æ71ÆSA-1 -fqg-11 xl^oiqn]-, 7l7jq<y xj-^Tjlxl 

#q# g>q-, ))t»j x#l# 1-7171- ^xiq-Tiq- 71Æ21 71-^S 51?!: 

850hPaq ## 7)## KIM #71X11 # 5)71 nfll-olcl, rr##-], 

## 1 t#2l <171 qi7lli7l 1- 51Æ, ^I#qi7l7l #£§1 

#-#& A M°å i q-§-7i#^iq-, 

Æ3] 221 1^1 KI7l 30°ltf ## ^K§- JÉ/J] ufl^ X-17151 #121 ##(\+q) 
°M S#7l ## ^Sfetll, #Xi#2l ^TflExl 7 0 >#> Cfl= S-#4- -OH s > 
«1# H o Vo iq(trigger) <3 thi ^7l nfl^-o)^ xli7l<g°H 21#! °V?M1 

sith q-fMq-xDqiiqi# ssi, Li -f-q q-tq-q-. 



zn 2. 2009^ 71 71 09KST GDAPS 850hPa #!£(## *|7|£f 

#1, *&3| 4!td# 5!#X1 |e), K -lndex(300|xe 
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yfr SSI(Showalter Stability Index) 


SSI(Showalter, 1947)fe * 1**01 *-**-41 rfl7lt^ **11- ***H SlfelfeS) 

S°1 tfe*Tl Sife 1°J* *fe°l*. TlUfe fe**!*** fe- • *SH Aj-H)j)ollAi O^feA^ZVOS. 

Si* ***-** **feo] fefeH) 1MMI fe* 7}<£g, sflTlfe** 7}^o] -i-oV^Sj- ** *fe7l 
7)-fe*l 7 H 3 - 5 H il* fesfl 7fl*feSl*. ***, *fe **S1 **0] 7)5) 1-X] Sl*fe 7l*fe **fe 
*41 Sil *, *fefe 1*1 *fe fefe ajlH fes]} **** felt*(fe**) 7lfe-*fe Xl**fe* 
felfe**, **SH fe* 7 0 vfe* *fefe;g, fefellfefe qifefefeo] fe fefefe Si*** **isi *fe*fe 
fefe *fefe* S*. S*, *fe *<y*|fe £fe(fefefe ** **)**£ X)*** **. **=, 850hPal 
fefe-fefe fefe fefe#fe* felfezi IWi fexL** #fe Sife fefeSlfe SSI* **fe LI* *n* * 
SI*. fefefe *7] 7\ fe** fefe *** CT, TT, S, SWEAT7)- fefe**, 0 ^ S-fe^fefe Kl, TI 7} 

*fe**. 


SSI= ( t 500 -t l ) 

r 500 : 500hPaS^I fe* 

T l : 850hPa3fe feé§fea£(LCL)0||A-| SfeEtifeg nJ-E-f- gs* 500hPa 34 °M*S ££ 


felfe **°1 SITI Sl*fe ** *S1* *^~20* A*]* Si*7l S14-S1 «fe*°l fe*. Tie) 3* 
2010* 8* 2* 9* ArøM* fefe*«K§- fe* o£ o *** SSI*°1 fei*41 SI®-*, fefetfcfezM 
*** 13* bIH* **** fefe** SlfeSl 7 J-fe*7l- fei* ** * fe SI*. 

SSIfe 850hPa* *fe fefeo] OHS Sflf-jiitøzl, **)*- x]^* sxjfeflo^ * = )<* ** *fe 
*°l7l- Ifet fe si**, SM* feS 3*** SISI* fe*7] **j 7lfe*oj fefe * IS *** SI*. fel 
fefefe *1*1*5- fefefe *-7>fe *7]* fefefe *4.** fef-o] fex)|* ****!** o] xlfe* tfefe 

feSl*. 



ag 3. 2010* 81 2U 09A| UM-RDAPS SSI(850-500hPa) ***(*), 13A| a||0|i* fe*(fe) 
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*13 14 


^ CT(Cross Totals) 


irmm 

CT(Miller, 1967)4 l#! 447H 4fl 7l4_°S !#11 14sl, HH] 141 
1 4 11. T2-1 11 71^2] o]-E-o_s. 500hPajl5-l &S-7]7} 41H Hl, 850hPal 44#°1 H 
141 11 CT^ Ilt 4 $1. 


CT= D S5 o - 

T 5 oo : 500hPa 7|£, ^850 


^500 

: 850hPa 


CT4 3.1111 -§^4 \+41 14 ajAlanV oj-g. 141 Ht 7j-£.f. ofl^7l 

H /flllll. WHM Ilt 411t°11l£ °1 IH ttHHrtl. CT4 111«a 18-224 
Hl 14 7J-S1- 22, 7^ 14^ 7^-É- Hil. 

20061 41 191 21A] H Htllll 850hPa Ht-H -5,9°C, 500hPa 144 -30.5 ti- 
Hl. °H CT4 24.6^sl 7 0 V§1-7|) q-El-^- 4- 14 Hl I#!!-. 14|S 191 22l°M 

201 011 A)-o]oj] ^ o-fif Hl 4 -h>o 1 a^tl. o] 14 ^ 500hPa41 tl«)-å- 

7>1 tllll(cut-off low)°)l Hl t# 7)111 11 1441 1 i #411 ¥1. 



H 4. 2006^ 4S 191 22KST »2111(1)4 211 500hPa 411(4) 


^ TT(Total Totals) 


TT(Miller, 1972)1 t411(850hPa)l 140) HH &4 CTf- HH 141 111 #£§ 
0)14171 H 7M1H. 850hPal 500hPal 7]^t\o]7\ HH H # • Hl til Ho] 
7^141 S 4)0) mil. HH, HH Til 411-1 &-§- 14- 411 l&loi 1114 IH 
11. 11, 850hPa 4417) 14- 14 CTf- 1414 Hl o) H. 


TT= VT+CT 

VT( Vertical Totals) = T S50 — T- m , CT : Cross Totals 
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ip|£ “4 f °ll# 


CAPE(Convective Available Potential Energy) 


irmm 

CAPE(Moncrieff and Miller, 1976)# f#! ## 7 lf H l## f xj-sj-lz] 4 . 

1# 11 1111- Hl ! 1°H, llln(Skew T - log P)# f-g-sfl CAPE# 11# 

11 . 

/ ' LFC 

(T' v -T v )d\np 

EL 

LFC : HUHHn, EL : 



nf 5# Hin# °l-§-H CAPE# 111# Hl. 
< t ] 7 ] x \, EL# 175hPa, LFC# 800hPa, CAPEl 7]## 
7l#l##141 11 1 10°C ^ #1. Hl H14I 111 
11 CAPE# 11 # # 11 . 

CAPE = 287x 10°C xln(800/175) 

= 4362J/kg 


ni! 5. CAPEl CIN(convection inhibition)^! 7Ho# “le! 7H°| 
A|#g nH. CAPEl CIN# M#4H°£ UslfSim #771# 
^oaho ##7|1#1, #111# 

SlStlll o.(nHgxl: ATMOSPERIC SCIENCE JOHN M. 
WALLACE PETER V. HOBBS p346) 


CAPE# 1411 7^7} tdU 7]## 2 #\°Å 41, 111 11 IH, H 7|#4! 

1# HIHI IH-SS %N^°1 #1. nf X ]ny CAPEf #x]!# ol^oj xJHll -§#2| 
7 o v m- HIHI m}7\ 11. 1 Hil# ##n ##( 14 #, £m°l£.)*ias. t#ln Sin, #11# 
°M# 41111 i#ln sil. nf 6f 11 Arøif. lim, 2011 I 41 301 6141 

##i i# 1x1141 i#i ni# mil. i#i mi #n# ioo°m 

CAPExlf# f## 1 # 11. #1, 700°1H ## CAPE# x]fl 7 rø- mi 

HH #1# n# Hf# fHAS gmn 11. n#7) 4111 1, n#Hl f f f 

7-11, 111 11 -gi- l7ln #11 CAPE411# -f H 1111 SI## 1111. 
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«t3 *1+ 




Hg 6. 2011 td 4a 30U 06 KST, UM-ROAPS CAPE(a) 0jftg(12UTC 3£|94 h (b) 


» S (S Index) 

S+ TTf- iMS*!: 700hPa^ 4=^71 S]- 1+°+?]- ^^7]- ^7^c)-. 700hPa ^7fe x]Æ 

W 44^°1 714 4^4- 3^ %°W. 700hPa^| +#714 xJ-4 *} ^4 

tiM- -8-8-S14. 

S= TT- (700 T- 700 T d ) - A 

TT : Tota Totas, T d . 0|#g, T TT .4 : VT>250|"2 ApO, 25>^T>220|3 A=2, vT<220|3 A-6. VT(VerticalTotals) = Tr,u Tun 

fi 2. S x|+» 0|gtt k|4 gs 


a m s a s 


°a (4 ~ 91) <39 39 ~ 46 > 46 


^ SWEAT(Severe Weather Threat Index) 

SWEAT4 H-f ^2]- CT2]- TT# ^14^^ A i, ^lltt 444 

£01°l£l- °fl^7l 4W 3 °}^. 850hPa4 500hPa ^7^M, ^ 7 ] 4 • 4# 

nelkl 5 io_ c i ! kl-fsi- 44 -§#-i4Hl 3-§-t + S14. 3 & t ] v \, 444 7l£o] 444 

l^^l# MH4 4444 4flH§ si-t- 4- 4 4 4 4 4+1+H-& iL0]zi &^r+ 

20(TT— 49) + 12Z? 850 + 2 l'g 50 + K 500 + 125[sin(A T4 00 _ 850 )+ 0.2] 

TT : Total Totals, F 850 : 850hPa g+. + 500 : 500hPa gA, D sso : 850hPa 0|#g 


Korea Meteorological Administration 95 

















iPlfi ’U 


fi 3. SWEAT* 0|gtf k|^ &E 


dr ss*iy (m iRiset) 


< 275 


275 ~ 300 


> 300 


> 400 


)> TI (Thompson Index) 


Tfe Tfg-f- 4 1 Kil- i^l-51, ^Sj-^ cfl7)4>Efl2l- rfl^&®>^(SSI afe 

LI)feS IfeMfe Hfel- Sfe TIBRV xl^ol^ 

27= KI~ LI ( Kl : K-Index, LI : Lifted Index ) 


fi 4. TIS OlgSf k|^ ?JE 



^ LI (Lifted Index) 

Life 850hPa «!-§- *Hfe afe fefe7j7]- fez^lfe] #4iSfe fe°l Sife ^feSl SSI# 

L fe SSI ^ 31M 

II— 7 'l~ 7 50 o 

T 500 : 500hPaS5| 4MI ££, T L : 850hPaS°l 4 h éSS41t(LCL)0||Ai SS| EfS-idS njBf ga|7|- 500hPa °fLfe »°| 

fi 5. LI 4*1^ Mfe S-1|0|E SET 1 ^ 


m # as mo\E. 


0 ~ -2 -3 ~ -5 < -5 < -6 
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2%-^ 5! OR 



I ■ 5|# fllM 4 V • JL^7\ q# q. #(q# • 4>#)q 7j-^rfl7> 

Stf(coupling) i# q-o] iqqfe qqq -&*]£*], ^ qqqq] qfe #a]aj 

44)4- ^-qq-hl $)q. 

3% 1°M 714^7]^- f^J-§r 7]#^5. ^X}Xi 2 |. -£.qx}q X\o}6\] ^xlt> 
^(Wl^H oqfl 7-1 °]£S] ■ t^t> ^ 7 } 7 } %.<Q£\o\ 

XVxflXj ^rO}^ 47)7} nVl- 0 |Xl Xl^ 0 ]l 4 _ ^ ^7jfe S}# TflEo]] 

Hfa.711 JL^S. £3?W3L ^^g-jr «W| Sfe^, ^4 

4M 4 V #7|lE7l- Ol X]^ Xl^Tll 34, ^Tf^ 0 ! 

t 4 S14. 44*1 «lf^Ec| qsfl ^§1 ^-grsflTl «^tfl7l ^fO£ 
^17} 44S344, ^K^Ol f^ol 0 ) 0 ] Ofe^ %}=. 5 J 0 ] XjtJ-tl- 
i^lioll < ai]7]- S)q. 

^ 2fe 4 v #7|1e j^qq TflE^(Jet Streak)# 7 ]&° 3 . 3L-f^ 

7 fer q^-å- 3 fe 444 q’åqq. 4 V #S 1 tqfe] qqo) qqqfe qqq 

7]qq m^é 7l§_°5. 71g2°M lH.q(-fx>qq)q 3^-q 

(4444) °iq. l-g-qq xj-feqq q]qqq qqqxl 

uflqq tl-^qq 3J4H s»| q-^qz] q &g- qqq qqq 

4 ^ 717 )- &q. 44 3 £ 4 & qisqq o^tiqiqq qq 

°-Sq i-ff IMMH 4 $fe 4 v 7Hqqxl7l- #44 7iqoiq(Uccellini 
and Johnson 1979). 



OD «j 

-rS <^» 

J! 

h 

■ t 

i 

L 

n'^4! 

1 

m k 

v, ( 

i^A^ l 7^X|« 

U 

*x^ = sfif 
•YA = 

éis - 30 ' 15 

3 +1.5i3^—341^1.5 

i +1.5 +3.0 

^IMA 

- B å 

•\\ 

»> 

f 

Ti \ .f 

i\ i 

< N V» 

} 

-3.0 -1.5 0 +1.5 +3.0 -3.0 -1.5 C 

S 

+1.5 +3.0 


ug 2. S|mgq*ISS qq# xilMqg Jiosfgjt 
4#!)^, S44S 7 fe q«(Uccellini and 
Johnson 1979 Si) 
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is! o||# 7 |-o | g a 


I 


&?m2\ 




il 31 H 7fllgi £(-«]; S-lSol^ 

31-ffe Hl Wil 4 V # HHHW 

¥1 ■ £4-?!- "o"! 7 \ alAlinV^S-^El ¥1111 AVA 7 j5 S Tj^gc^ 
^HHll y}^= S7]A]-tfB4- sR>7l^-S 

¥¥ • m 411 4# ¥ -s-H ll¥ jl¥1 

#$*1-71 #¥ i¥l S 14 . Hobbs et al. (1990)¥ tH9?!# 0 ll 

y}°^2] ¥¥°M o]B] ^)oi g m-g ¥ ft§4- 

ni 4¥ 20101 71 161 ¥¥H°11 &-M 141 ¥¥1 

W 850hPa ¥1¥1 1-i-t Sl¥l. <g$=o.s 850hPa 

¥(ridge)l ¥1 ¥¥HiS. ^ $1°-!, ¥¥?1 

14 >0 M i x]^ x|^£.s] Hl y\ ilts. l¥l¥ -f^¥# 1 ¥ 
5W-. !!, °1 H4M1 4-1 ¥¥°-H ¥¥1 H°M Hl 4-171- 
¥1 54t4 m. ¥¥1141 111 1¥4 ¥¥41¥ 31 &>] 

#1 a^o] i# -g-171- ¥141 ¥11 HH. 




ag 4. 20101 71 161 21 A|(12UTC) ¥§7|«H 850hPa H¥°l Si 
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5! om 


I syoBaj øs|A|o| 



ag 5. 1000-500hPaSd(d3) ^(diffluence) n||t!4 
7|dl4c! : (PW:precipitable water)# 0|g-8l sd-Ed 
S*JE 



Zlg 6. 2009^ 71 7H 00UTC *|-&ii7|E(#-fc!)d 
1000-500hPa #dW3), a||0|c|g^ #^E 


5Sr dd^lES] 4^3|- 1000-500hPa dM#- S^m 

3.% 13H E^oi_ x]x 0 > x-i7)^-oiq- ^§. 7 )#ee 

^7\7\ d^ltl *ld°M ’lHRV'd. O] xl^S] 4>^-ES 1000-500hPa -g-^-(diffluence) 

°å i, u l-^l 0 i7l- 7]Xl^A-j S.O-7} dd-WC^l oflE7l# IS 

W-X1” ;§-£). E§X] U} Jr HflElolc^E Ufl7]0ll 4=^71 4 1 514- ^ 

fhl. aej 5°Mfe ^E2] #71 ^5H 7RV^ ## 9= 2901XJ-O.S *11*1^. 

EU 6£ S-M igrø 2009dl 71 7‘H OOUTCd 5flo)oRAj- ^xjEold. 

Æ-M 2011), 1000-500hPa 

£~W-*ld u-Æoj] 31-f^^ol °)xlft- 5J4- »°lt 4^ Sit}. 


| SH§*1|M7l £*«2| 3! I 

© #213*14 Kl >30, lo||L-jx|x|4 850hPa 6» e >333K o|o|of *Hd. 

© *l3*l7l2f°l 3E6H ddd, 850hPa d#o| db x|«(850hPa *l7|°J#3-7|°J#d b*)o||A| 25kts o|-yoj 

*13# Sfed. 

® 3# #3# §■ ddb -R- 30 I 4 x||E^t 7|£°E na 7 o| oi $ ^o)| £A|Ej 3*|g, Ad B°| £b!3 

7feA|«o S Tf7H;L«Ejc|. 

© 0 | 7feA|«o| 33°E 200hPa 300hPaO|| *1|M7| = 7l d*ldE, 7|£°E *1|M 

°JE(*iq©4*l3# 7|£°E y*|*)o|| ¥|A|rø 5°t# 7fe3b DH-9- bd. 

© B7« ¥E°lfcM# bb H JEA| 3E«0| d*|6H°l Op, 7|=2] 3*c5 H o h 2f# 32\ts\0\ 7p# 7|7h B 

© Ad B°| b EbEd Ed dd 1~4d d#t 214°R 15kts 0 |-yo| u=o| db *ldEE *1lddd. 


100 édi a*fe oiim7|# 

















-o«Al qj ^ y\0\^\± 


7 ^ 4> • ^ *l|m 7i#3 W, 4^1^ <S^M ^ Æ4-1H9 ^84- ^ 

-t-^M-^I ^-§-4> ^-T- S.4^°l^-. <^71^(2011)4: 4 -bH^Ia] 10^(2000^2009)^1 
70711 Jl^Mll- %■ 671151 S.3-SJM: i#fe^l, o] ^ 7H> ^°lfe 

S-1H ^ 7321 4 >0 1 ^7UM7> ^£=1 51-44-4 O]^ 



ag 7. f>\m\^l ^B-|L_hBh 1 3*m 


[ 4 h a^ti ] 


7|£få 0j|M7|^g, 2011: £0|| 0IIM7I# Is #* £*j. 2J> B\^m, 3^ #°!£X|4 

71#§ 0HM7|#g. 2011: 0||M^ ®H^ A|E|2£ 2. ^0|| Mfe 

Chen, T. C., and J. A. Kpaeyeh, 1992: The synoptic-scale environment associated with the low-level jet of the great plains. Mon. Weo. 
Rev., 121, A16-A20. 

Funk, T. W., 1991: Forecasting technigues utilized by the Forecasting Branch of the National Meteorological center during a major 
convective rainfall event. Weo. Forecasting , 6, 5A8-56A. 

Hobbs, P. V„ J. D. Locatelli, and J. E. Martin, 1990: Cold fronts aloft and the forecasting of precipitation and severe weather east of 
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£^■£4 5! °ll^ 



i mn 

(MCSs; 

Mesoscale 

Convective 

Systems)^? 


I MCSs°| ^ 


EH#A|AEJ 

0|£sO||A-fe C||#7||2| §°|£) ^ OIIMOII »gSfe ^gO|| 

LtitHM WO^CK gga CH#711 Oli Elloicis* ?]g 

#?[ §E||S[5j A#-Jd(Squall Line), ft 0||S.(Bow Echo), 

g#ac||##llsiKMCC) §ss Lfe 4 Sfecfl. o|£fc #fls. eH#^I S4 h 

# A#-y# SgSIW ggsrøch 

k]-g-(Thunderstorm Complex)fif x]gx]o] 4 ^ 7 )- L|-e]-u|-^. 
xl^o) <g^E]o] 4 ^ fl-2.7)- ft- 2l4it> lOOkm o^S] fl-S-f- 

7]-x|fe 9~t^l(Cloud System)!- SH«M, MCSs MCSS #°Ha] 
4-g-tt-c)-. MCSs°t]x-]^ zJgr -g-ft c|l^-(Deep-Moist Convection)#!- 0 ! 
*143 SS °1S °!*M Wi <33 4&(Mesoscale Vertical 

Circulation) 0 ] Ltl''i®)Si- C h(L-VKIS Glossary, 2000). Æ 1-g- 4 tP- 5-£] 7]4)''?HhÉ- 
S<4& 3 ) 014 . 


fi 1. 48, A|Z)flH^ gflH 7|&S& fi°f 



4S fla 

MV fla 

2S43 7|4^4 h ; 

Meso-a 

200^2,OOOkm 

6A|£]-~2iJ 

7i|M7|fl, E||#. °f*f J17| ti 

Meso-(3 

20^200km 

30^~6A|Zj- 

^*1#. A[o|- ep#. MCSs, 

Meso-y 

2^20km 

3^~30^ 



Æ 1 °M MCSs4 Meso-p fl-SSA) lOOkm^ 4 Al#sj 

71-xiq-, 


MCSs--] SJm 04 tv 01-fr^ Sj'^(Convective Precipitation) o44 iHcS! 
#4(Stratiform Precipitation) ‘S 2 ] 

SS ^Tfl u] 7 ]- tflHH, # 440 ^ #4 

443SS 1 !cS). 


<a) (b) 



-100 km 


ZLg 1. MCSs°| E||0|t| (a)m^ §4 h , (i m^ 344 #£3 §4 =?& 
(Houze, 2004) 


102 éoHSéfeo||M7|# 















Hp|A|A!§ 


4^4 7j-44d44 ^44 444 «VA>£ 34dBZW^ &$*& 5mm) 

44-3.4, 344 4-Wdir4 34:4fe- 441444- 4irgn!-4 

143. 4444. HH l(a)-t 3.4 44-3t tfl*^ 7 0 >a <3 ej 

44(44)4 JjL £4 ^-g- «VA}£f - 71-Xfe ^o] a-Ojcj-. O] Xj^-g- ^S] 

7 Ji3: ^7l^f. 44 41dLE 3.4 ^7H 4-£44 444 4414 4433. 
4444 7l^t 44 4 7 o , 444 w^ofl 4344 44 

44 4£ 4(Bright Band)’ 443S 44-34 444 xJ-t-^jt)- 4^4 

35dBZ(444 5mm7j-t) 44444 #£4 d^f-414 444 44 
4444. 



ni 2. 5|£7|0|| D4 MCSs°| Og ilfOll CCj-E-h X|# ii£(Houze et al., 1989) 


MCSsi ^444 444 4134 ^ 7 } S Idf 44 ^h|] 1- 7>xfe 44 
4444, 2147H1 44 MCSs4 lr§-44, d 1 #!! 44, 3144 °1l34- 
44 44 44-& -fsflxj Houze et al. (1989)4 34 24- 14 MCSs4 
4-&44-, 34 2414 443 35dBZ 444 d 1 !# 4433. 
50dBZ 444 ^ 4 . ^ xflc^ xflxjj^, 7 ^ 7 } 444 xl^(HVAl-£ 

d^l Radar Echo Boundary)4 144 "ti—S, dHi- 44(Cloud Base)4 
4=4 433 3414. 444 MCSs4 44411 #144(Gust Front)°1 
4443 o> lOkm 1441 f3 141 ft?!- 1x1^ d 1 4 (Mature Cell)4 
ri 4 44. 414 7fl( C0 nvective cel 1 )A| 43 14411 4444 4(cell)4 

4443 h 444 Aflg.-g- a]( C eii)oi 4444 . 44 H41 444 44 

Aj -433 °1HS4 44f-°l 47 ^ 1 - 4 x 1 4 4 x 11 n 4 -A}£ 444 
Bright Band7l- 4^-44 H41 4444. 7 o v 4: 411414 44(44444r 
4133 11)414 14=11 4H 41441444 4143, 414414 
444 4-1 334141 14 41(14 4444 1433 441 

41 7 |tf(Ascending Front-to-rear flow) 7 ]- 444:4-. MCSs4 4-444 
444 44- 44— S. -n-444- 447ll(Descending Rear Inflow)3 

1444. 
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?! ofl^ 


Bright-BandOJf-8- “M LW-fe °IS? ^ 


(1) UhA^ *K>| 

=» OJAH + ° Ajtd- 0.93, lå 0.197) 

0 °ct X\a q, Æ^O| 4-7| A|5fSH2*l ° * 1 ^ 0 | 7]X| H, °JX)H7|b 43^1 &# 

2-°A 

( 2 ) 524H A)o| 

■=» 

“cJ^ol 2rø°IW a?fo| Mfl*|5j(irregularly)°^ £|o] $^£7) J=EiA|i4 qqo| SJ= 4-oM 4*jo| 
EI2 fl*jq°l ± 2 . uj££ §q^£7|- q*j. 5E£! 41£ <2JxlH7|7) qo|- Bright Band 

orøA-lb a* M°J 

* ^^(terminal velocity): 1*111 q o|-y 7 ^e|x| $ 71 , <yg*i tfo^tcflo) djH£A-|, aj£q 

S. < y(shape)o)| <§*)§ 1JE7) #4^ 5L?fo| 2 ^ 4 # ^£7) tu)# 


=l% 3£ le -fqq-EHAj t A <rø MCSs°l] ^ 4^4- ^<*14^ *M3- Å i ^ iq- 2°M 

AllAlt> MCSsl S-AlE^- H]^§> 7 ^ 6 \] 3 _ iLO^q-, 

^ 3(a)f- *££. 2013^ 71 81 107-1 30-g- ^*fl q-s^oflA] #Srø| 

iS7l- im. 1>A)-E7l- 45dBZ ojAj-4- i J.oiq j A-j^A-j -§-^o.S. o]S- ^q- o] oflsfe liqq Aj-g- 
15^-1 qq lOmml ^ qt- Jf^q-, aqq- o] o\]3_ 7 } qq-q- *. qqqqi 


(a) a||0|q§Ah 


(b) E.1|0|q§Ah( a )o| 




(c) Ai#q i5Sr 4114^ 


20139 71 31 10# 911 15# JrSJl^lf #£ 



A|Zf(10# 91) 


as 3. 2013^ 7fl 81 10:30(kst)S 7|£°£ «ahs) Ei|o|qi^ Ai ° 


104 édi a*fe oiim7|# 






































Hp|A|A!§ 


141 14i 34dBZ oltfS] 15^ lmm 4^4 41 41 41§- ^-°R 7 ^ ofls^-i- 

7]#o_S. %-*\ 3 . 41 2l 3(b)2] 14115.1- il, 44141 141 7 0 >§> 7 j- £ oj 0 fl 27 |. Bright Bandit 
Hå- 14 1 4 514. 41414 iS7 0 >i^ 34dBZ oxg- H, 4 4~5km ii°ll 4 

5fe 422) 7 C >2^ 34dBZ °H 0 H. 4 °1)i(4~5km H)1 4tt 0°C 44 411. llii 4x1444 
4414 4-4S. 4^11 4 4^1 il i( a )4 2 ! 2414 4141 MCSs 4^1 44-4 4444, 
4-4-44, Bright Bandl 444- 4^41 1411 4^1 1411 1 4- 514. 

24 44- 41 44" 444 144441. 444-4- Illi 4 -tiSi t?ll Hl 414 tili 5 H 
4141 4)44 44-414 Bright Bandl- HHii 4414 1411 441# 4-4 4141- ^41 44:4: 
44441. 4-4-4, MCSs4414 4! 44-4 Å å°] 1144 441 44- 4*3411 t!41 4! 4)^17)- 
4444 Bright Bandl 7Hrl# Hl2 H14 ti 4-1- m 41s# 1111 11. 



■*- 41 4^4 11 til £ H *£o|| Bright Band?! 4414 ^ 3 ° 7( . o|[t|] ; 4q oj|i 5 loj 

sag 1^41 111 4 låt ^1. llllt ålt #*1) *|S¥54I 41 “4&S ?!4 

444 114 åå, 4 5km H£(0"C lt)°ll 4X11 Bright Bandll# xfolLflof *f 
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5! °ll^ 



^4-3 3-4 =L% 3(b)^ ^>1 #$ HUJ-a-f 71-xl ^sjo] Hj^jlaa^ ££ e]4^ 

SHHI ^lSM. ##2]- ^4- 7jx]a H ](Warm Rain)^ ^a# fio^A] 7 o V ^7|- nfl ®- xj-*]- 

3H SXjo]q-_ 2 )^ 7 H t^j. tj 0 . 7 ]- <gn]-l4 ^ 7)^> 7 0 V£S. °.X]3fe7}t ^2] H>%A]ojo] 5L7]£]- 
^^o] ^4. =1% 5fe- l-^tV tfl7lo|l^ t^ft- E] 0-0] xj-af- o.x]A] 7|^ <gx] U]-3]-X)o]o] o]SK§. 
M-3-tfl S-XJ^O]^ jEg- f^o] ^xl U]-B]-Xlo]^ ^l-Xj-xl^-fif ^7l^t X]4X] O.S. t^x)7lJI o]o]] 
iq-e]- E]-f o] 2 ]a^ 7]7]- 4 , a]# Æ.OV o.xlE]fe ^ €(Multi cell) ^o. ^ x|( Super cell ) t] o.^. yRg-f- 

+ SM-. 


■ MCSsOflAI A#£| rø2|- 

^#(Convective Storm)^ Udl^g] -é- 0 ] 7 ]- h]^]-c]b]-s. x]x]]x]o] 4.7]] -f^xjo] spjLo]] o^-x] 
A ^°\] 7j^7j-Ho]l xfo]7]- ZL& 6(a)S] ag- ^afe ^ n]]^-7fg-x]-7l]o]]i,-]xlS]- 

€■ 33 u]-3]-xlo]o]l ufå q]sx^ a#o] <gx] 0 . 3 . xJ-^t]] a^H^a] XiS-o] 2]§]^o] x]x o >o. S u.e] g]x^> 
•= 0 ]°M a]xVh] ‘44E c]]^-(Elevated Convection)’^ a^rlr ^-2]- ^EflS-A], 

ELJL, 4^71-t ^§1-31 gi&|E]-a x)-°-t]]siL£(LFC)7l- ^7} nfl-g-o]] 

■ffa o]A o vo] 7 ^ ^o]q- S]jfo] ^o] nasi-c]-. r]]= ^#r]]o] ^aa^ ^a, wjlaa^ £: 7 } 

O] <£fy\ c]]4^ 3# 33°ls ff3=W gjq-, ^ 7 da?v ^7)7]- ff<gs|3 

3313 Xj-Å ^l-mjfo] Xj-x.ojx].^ ^f.^^)7]- 0)5] ^E]]S 7M4 

£#2]oJ 7 0 V0.7 0 >£^ 3C]5]£ X]4 A^O] #7l ufl^-O]] ^XlXj-^JT]- Xj-^ 3^0] 37]] l^X]fe 

7]-x]a hv^ aij 6(b)S) 7\v\& 3MI ^I^ 0 1 ^xi^aa a#s] 

2 ]§V# 2 ]- HJ4 aa a]-o]o]] ^> 0 ] a-itsjo] o]a x o vq]x]aa A &7}^7\ ^tiHf-a cfl7i 
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fefefe fefe! 4" Sife 7|-Xli fefe. trj-Hl-Al fef- Mlfeo])fe 371S] 7j-fe 

SJfefefe !3|- 7\X}JL Æxfltvq-, ife, !fe feH>SM Xj-^71- X]Xj-5jl clfe^S. fef-J7 

fe£ 7 f fefe fefe fefeaM feH #(Cold Pool)# hK^S. Xlfefe 35. fefefefe fefefe fe 

Sl7l fefefe fefefe^S 3fe fe# fefe 7j-fe feXj-o] fefe! fe fefe fefexj-fefefe- 7 0 >a^ fe-gfeo] 2^71- 
fe-Tfl fefe. 


(a) !§MI H!?! 



(b) !fe §S¥ 


b. ?rø xi -§aj ii 

f «£ CAPE. 9f*l HflfAlO) 

g£*i sig 

S3tSS*teS?|7|£ 

71SX|3feg71|# £°p|#(*S 1) 

22 


•40'C l > 



ns 6. fefe fe7|| g!* ?Wfe mfeg a|j|) 4 fefe 0^1 gAi # 7 Wfe qi^ 

AS(O )0) | Ai 0| 7jAg AK)# MOIfefe 


n! 7# y-fe feTUfefefe 7>XlJI Sfe# feX^Afelfe fef-°l feXjfefe£0]M C)14fe^ 7 0 Vfe HVAl-5.1- 

71-xfe fe!°l fefefe - 10 °q JLiiLfe u-fe J2_5L°1] fe# # fe SI#, olf 711 ## 

m#SI #57^ WJ fe-fe fefe Aol 3~4k m o]$ feifeTfl EM fe# M)#°11fe fe# fe£7f 

feTll fefe-fe3 4-1- Sjxj-51 3.71 fe-57} fefefe7l ttfl^-oil xj-fe ^o] fefefe Hl(Warm Rain) fefeMW 
### ^tKCollision-coalescence)# #®fl 7 o v fe ti# 7 )- fe-g-fe 37]5 x^fefj- fe Sife. 


ns 7. ¥711 #4@ 71*] A#°|B2S0j| 
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I s&\UM°\ 01#^ 

455(2013)4 33*313 H4J3 £0.0] ^14 n^S] ^o.a]7^ ^ 43334 *3 

72]- £°j 34 434X1 (x)51*°ll 7rø- 7 0 >4> 7 ^ 0 ] sjjoju] HjA]-^)^- * 0)4 44 ^ ^oflAj s.o_ 7 } 45 . 
t## 413183. 435 *44*4 500hPa **3 343 -10“C*3 4*3, 3 ** 7pg- 

II «VA]-£(35dBZ o]A 0 >)S 71-71 oflfasl ^Ajo] °]x]éfe 34* 333 453 4 5lt4. 435 *45 35 
7 bo -0 ]]33 (CAPE)7]- 3. ^(Aj-^l-xl 5=s] Tgxj) 4 - 7 ]-x]x] #3]s]-£ tx5«v 4 1441, *3 8313 
3:4-7]- 355 s-g-iq- CAPE3 13 3 - 5 # 1 4" 313. CAPE4 34314*1313 355 353# 413 
3541 5*3 33* Ai^g-qs-s, 435 *45*5 3-43# 341 *33 4 313. 850hPa3) 335*1 
x]]E 7 ]s.oj] orø x-iqtq 14 3*1 453 534 535 413# #4341 3*5 4* **33, pw 
(Precipitable Water; 33-#3)3 #4 t>55 *43 435 *433 333 1533 1## *33. 

333, 5541333 33 5-555°i 133* 3*4-5-21- 53543M 14 33 4533** *53 

15! 5 513. 435 3:4-14:3353 53543H3 HH 3 3 1541 533 33 -4*33 1*** 
353 *41*3 353413 333*71- 33. 4113** 33 v 343 44 333 713 8131 435 
4*3 3:4-3 131-533. 33, 353 *44*3135 543 5353 5313 *-3 553114 33°1 
53313 5*33. CAPE3 13 ** 353413 151*3 435*313. 



ag 8. S*iyA|zKO)S 7 |£og. ais 24Å|35! 

e:ape°| S3 


<* 3#1 500hPa 7 |£ 0 | -lOtMp- %o\% qpp] £1313 M°P§! £4§ S 44 £o||a-| ?røn|q 

4|2l°£ oj|-yaiq 34°ll#21 *3 31 33 fph mf 4 31# ^ 3 éHof &. CAPE7] 300*3 ^33* 
34-71» 5 ^ 4 oig. SRHCS3 ul^A|3)7h 3. gf* $L°d 34 CAPE71 150 45°ll* 7^53 °ia 
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43© Hp|A|A!§ 


i ch#£ ±m°-\ og m 


7 0 V^ 7 0 >£ Æxjc^) $j. xl^S] # 4¥44- ©©5 45) tfl^S] °15 HV^ m-ov^ ^0]l4_ 

Doswell et al. (1996)2]- Parker and Johnson(2000)5 ©4 92]- 4°1 -o-a?!: 442] ©-JHd 0 l aj-å x]x) 

(©44 5)1 551 5 ©144 l^liMl 54 ¥^! 554 0 ] 4445 ©4415. ©144 

5 V ©5 45454 4^4441 55 55555 541 5©5 47515. 5555. ®4 55°115 5 V 4 
555 7 o v ¥5 45 14 44 55 11©! 5545 555 55 5-¥44 44 5©© 5°]- ©55 55 
555 1445 555. ©5 ©-§-4 41©«- 55555 555 444 ©51 4445 555-9-5 5x]uj 
©551 55 555 ©4 55 4444. @55 555 555 555 555 ©-§-555 555© © 
555 555 55555 5555 5555 ©1-55155 451©« ©555. 555 5©« ©5 551 
55 555551 444 # 4544 #55 #5 54- 5 ¥ 55. 55 555 555 ®5 14 ©145 
45154 41545 54414 554 ©-§-14 554©© 5445 55© 45©5© 441155 
14 554 °1 55 55 5544. 


- oj|Ml^ MCSs(A 5 >j}o| 0 |§«o_h 0 \L\s\ 7^4# 131 £HIPI|°| gnKPropagation) llo)| q|3 

544 M4°l !©5. 4A1sq]oj| ^*|oioj ama] o|§s^ a|aejoj <g*f§ u>^ 

54 44 ©S4©5 §4© ^5 ©S44 55414 fl ^xi^Apjoi Tjoj 14 45S°I 44 



©g 9. MCSs2|0|syffo)|[L^^Aa“SS°l 
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nS 10. AStQh A#°| *jnpqE| S£f 


^ io£ q^qi ^i-q q-m -s.°m qqq. < 3 ^ aiioi^ ^ ^a o v^ 

-féll q_- ms] r|] = Aj Aflsq o]£- ajq «Bf(Cc)£ q-^ 

■Sls. q^(Cs)qfe WM ^ m *H# qq- «]q(Ps)q-Ji ^#q-, ^ qq- ^qq 
W2- ^#41 qt> -tfqqq 4-3 71^-5] Hj-tq- Afl^ aæ a|oi ^7i7l- q;t Wil^M ^ 

*åm qi^-tvq-, ofla.^ q a]7J ^oj-s] ZV tfiqi-q o]% q-q^ q)s£ ^##o] ^ 

if-ddq qq> Vo M t A 51- 4 1 aI-§“s ‘aqsfloj: q-q. 


■ A#yO|ai? 

mcss°M q-qqdr 7rø ‘Hq-qq M--& 7 M qdt-dd °ll2-i 0 l dd^ '°s. qqqiq S1IWI 7i§°.s 

H ^?H] #£q iS7]- q-Hfe —#dd(Squall Line)qq-(ns] 3a, 11 #2:). ^f-dd^- qq Hpgtt ^7} 
Sfe ^J°l °Wa| q|°iq <$37\ dd^ ®£ 413] ^-°idd q4>°iq. °1 dd^g °11i(Line Echo)q 4Hi 
kmq dM ^S. 5 li, qqq q4-°fe l, 000 km°fl g-Sfé- tfl$ B^loj f A^qq^ qq. 

a3j 12fe Bluestein and Jain(1985)°] qq ^f-qjrq qqoflq q-A^qi. qqq] q-qq 

£4R> %°n. dd^(Broken Line)£ <HlS il^dd tfl^q qojofl Afl S £ z^-S-o] 

Aflqqqq imq-dr ^§ddq i7l qqiqq. WM(Back Buiiding)^ dd^q-b t||^q 
°M AflS-4- A^S-o] !g-A|g]]A] Al-f fis-f- qd§q-b q-T-°]q, 3141 ^qqCBroken Areal)-b Hftb f q°l] 

qq 7fls *qq $M -sqgqq ^f#o] -g-q^A-j qua] ^ dd^ i3# qqq-dr 3-ft W+. 33 
q(Embedded Areal)-gr dsSbr ^ 3 . 7 )- 4 >E fli^ 3- af-2- ^°\] 

ddq °\}5L7\ £&&& W=lfe q v 7iA 0 >q q-q qiti(severe) qi^q 

^(Non-severe) 4- 5ldr41 7 0 >idr tfl#7l^<Hqxl«2}. 

f q=ol #aqq. ^7l^-Aflo)|qq7l- ^nj-q- zj-q- q= a^ ^oi q-Aj-m- 4 , ^qq q^t zga# qi^-sfl 
^q-'S, <32] 4f qqfe q^7l-^q-AiiqiqqoiiAi ^^, 0 ] qni-q 7 0 V^J7 ^s-o} o.qi qoj 

q-t l^jqiq. 


1 1 0 étHI a*fe 0IIM7I# 
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ni! 12. agAj gE| -^^Bluestein and Jain, 1985) 


Af-Aioj Ail0fli=. <£xl H^lojSj 3710]] nrø*| °.z] X\#o] <33 HrøAlo^}- 

^ 1~2 A]# ^3 #a a|| 0 | o. X jjg «: 2-6^# X[o]o\] xJhv ^ 

°M °lla ^°1 ^'å ^°11 ^ ^ Å A°] ^°i^l^1 S^S] <gx] ul-&|-x)oj7)- 

€• ^-W-dH m \^} ^^x] ^HHI «- a^s] iaa <ai£ tfl-W-dH n 

rfldf-dd 0 ! 3°ia 3—6^-m ^a 7 0 Vft- Aj-^ -o xi^n °i)S7i- ’t^l-x] sfe 4 ^ 4 - 7 ^. 

ns]a ai-dda atfsfe ^W*! drø x Q vaf- aoi^x-j ^^jaa 3 71-311}. 
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I MCSs°|^AWI 



ag 13. 2013# 71 14§J 00UTC l##.S(a,b)# Hl £Aj#S(c,d) 


13(a)# i’S. ’tl'S #H#7]- #71### a4-°S. ## ### #§- 7}x|i 

-E-A-^oj TTj ##3. #3#-O. gi#. S#####-] #S]]aJ-o. 3 ^-nfl71 ### H#£] 

#§##1- #A]3 ### #°1 Hg]#. ## ## ##€ CAPE (c) ####1# #71## #### ##-°H 
7Hj- ## CAPE7)- ####, ## ## SRH£ C APE# #### #A]3 gS-f^JL g]#. Hf# ## 
CAPE ### ## SRH ### x\o]7\ gi#. 7H v ## SRH ### CAPE# ## ###### ##] 
4H1 # 7] g] A] #§#]7l# ## U]-e1-Alo]7l- ##a^ #-## ### ##°H #_8#> 

#t-& ### 5H4t # gi#. n# 14# 7 0 >t> #a## ### ### H4HW 1!) 132]- ## 

### ### ###£## 3#°- 24 13(c)o]]A-| ## CAPES:# Hg] ##0]#, x]!^ 
r|]7H]A] ### o]^##^##]- ufl-f #7] m]## LCE###-g-Sai)# LFC#)###!!.;## H# 

##### g##fl g]#. 500hPa 50 kts# #§4. ### #3# ^7p} #gjH]#A] x]xj-^E] 

###### Dfl-f #g]#]#- 7l##3|| H###. ##41] ##A.3 ÆA]t> SS# ### x]a##-o]l 
### LFC HH#E] 300hPa#S# EL(##ILn) HH## #i#a g]#, o] ##4. <###3 
### CAPE7]- 888# H-OlH-S ##, ####0 ]# ###7H1a] ##£] 7l#x o v^o]# ##### 
### #gj# g]## 300hPa #### x o v#o_£o] ### 4, 01^ af## ##### S#####-!- 
H### a# 13(d)## ## SRH ##o] x 0 >#3# #7]### ###33. a##A]H 7 C ># #sx^ 
#§-# ### 3-g# 7 0 >##Aj-o] #### gJrgl#. CAPE# ### -&##:£-§■ #####, 7 0 V# #SA^ 
'T Z "5‘# 7} #A^#a X]##gl a## S#)### #### ##### ####=• ####A]o] 7]- #fi## 
H### A##. 
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OBS AXALYSIS 


2013.07.14.03KST 

2013.07.14.09KST 

992 hPaAit-najs 

992 hPa Air-mass 

Terip 25.2 ’C 

Terap 26.0 X 

Huni. S 

12 % 

Huni. 

92 % 

Wind. 225 005 KT 

Wind. 280 006 KT 
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4451 

FL (gpn) 

4235 

850EQT (K) 

340 

8S0EQT (K) 

340 
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38 
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38 
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43 
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44 
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11 
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14 

TPW(m) «2.l|147% 
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0 
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0 
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0 
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25.« 
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30.3 
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30.5 
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18.9 
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^ CAPE(Convective Available Potential Energy): LFO>||A| ELOE77|-x| AjAj| 7 |- 2 -Ajo| o|=^. °1*j-§ 

300 o|a^ # 0^4 q^M^t 

* SRH(Storm Relative Helicity): #7! o||l-|x| y^|^ 4*|2|-o|-ct| gj. 3:.Eaqaoj|A| 

A|#~3km^A| 3^, 150 o|a^ *<j> ?rø- qil^ ^°l iKS 
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30® 1500ac|| g4 0|*“E| 'fiSH’21 shx^oj '^Kg)^ U® 2|D|Sfe 
‘□)s® tfgsf 2|n®*| ‘gDK, ‘gnl-s’oiw |Ja-|®* 7| o®o|| ‘§foK^. 
MO|H °|4. £44 ^yo]#0| J=77® A®|*j B^OllAfe 0|#g £=H7|^ 
X|44S H® °|D|éM, 7|&!f5|o] £Kgo^ ^D^0|| o|§H L[]E® H® 

44 tlKHS 2001). 


&4(Changma)S 10]A|0] 0®=£ A|ASj°| ej^S*!. fef^2| 

7|44 lioil S.mn-S7|B AhoicHI S4I5114 g§°5. o®§ch| 

2f2| 44 LH4S 4444014. #41 o]|o|°(Meiyu), Hil 4014 
(Baiu)am ^#4(44^4 2011). 


I S0R!t!2|MS oj-Alo)- o||£^ o\A]o\ t]®4 Xli7]-«S. 44714°]) 441 

l 0 !!! 4141 14 44^7)- 7 0 Vspg tf]] ^B] 12]- 4-01 

4H41 444 474140 ] 444 ji- 2-444 471471- l-Tfl 44, 

4^4471444 ^ 7 ^ 2 ]- 441 4 A ^4 A oHl7l 41-471- 44-44. 44, 

444 414 7f4s 444 44®£ 444471 4 W<f 444 

41444^4 ji£7> 14471 444 A 0 ># ji 444 44^^44°! 
41-444. 14 30°N1 7i§°.s 4141 E]4lSi7]°M 45 ]] 4 fo| 
llo) # 51 , 140410 ^ 4-14444 7]-i^ -s m°l 1471 1 44 
444471- 4444. zzl 14 4°1 7 J -4 44441 IHtH 
4144 41447]£ 44. 



nH 1 . =0 ]A|o ®£4 40 )44 S4 a4£ 


1 1 4 141 £41 4|M7|# 















-f o . 7 |i o\X\o\ ojfa^oj q- tLg.o_H.A-l 
9 ^ 7 } oi=o]x]ji &q-, nfxlnv, q-f- 45-4 4 ta HJ x J-c Hf## 

wBJ-q ^ 7i^<>i f-q-q ^qq 7 j oi-qoi-H^q 

f fqqiq-HHq- 4^1-q-. =L% 2h <g$=É- ^ 71## 

-fl.ef$j; f o]4_ f-nj-qq g. %. 57flf 7^0] q-s 7 jq-o] <g^. m-gq-. 



Hf 3-gr 7j-n]-xiqoll <^L§. qf 7lf-°l -§-AH <^L§. A^f-. 

(a)850hPa e7]H°l]7-| f-nj-f fH qq_q. fAjsfl 5J.Hf, 

f-nl-ffq 25kts ojAj-q f-Aj-f(S^ eJo] j£°iq-. o] f-Ajf-g- 

#q-°ll f i7i°j- Aj-ojq 7 0 >q- 7if-f tf i qqiA-i 

^q-^imqi q*m °o>q ^q# s«iEi 

W7|ol fAlf- nfl^-iA-1 fif- f-71-t 

f-q-qq^s oi-E-Aifn, jhh qqq q^qn 

^’fl^oflAi -érf-q-a 1 ?!- iMf- f-q- nV^q-, 



Hi 3. 2006f 71 161] OOUTC H#^7|Hf liqg4 h (MTSAT) 
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i snie&i 7 k>iøa »s 


2012^ 61 81 OOUTCJfl COMIS-31 H-g-l# 

iLixfsl- xll-g-li 11. 1 2$1(00, 12UTC) UM røi 6^1 mi a^xj-g- 

°l-8-«M mi m §111 H o v l°ll ^ Hil. 



ni! 4. XI11J7H 12AI1 


100 

95 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 


• y\°jmm °i§én iom ¥*i n 

• 24*111 gl°£ 17111 7| = °| 0|5*røg jimo\ 

1101IA1 lA|Oj|A| lAI-gEfl^. §l-yo| 

A|«§ 11 mi 11 ÆA|) 



. mi J17I1 WO^OJ *H £7 [. 5 ^ 5880 gpm *joj °|*| 

11 

. loms. 850hPa°| H£¥l 333K(oHl 7|!°| 
17)1^:^U|°^ ±LA|) o|ak>)|a 1 l«o)| mi, 

11°| 1£7H AlltyMUM 7111 iTjlMAi 


Surface Dew-P. Temo(C) and Winds(kts). TPW(mm) 



ni! 6. a|1 hu, 7H4^ 


. All iH£JE 20"ClS #}£ 11114 Ht ZLO| ±LA|. 
OHP|7|l°| 17111 °|0|1D|, 10H1S. 0| 7H1°| 
yao|| °|*| 

. a| 1°| #711121-1 o|s$|-oj lom ¥*l H[°| 

• 7H4H 50mmo|l ^s M¥ A 4 ^11^ SA|. 2 oH1¥ 

°l ?I42 oiioh, -§3je!o||ai 7H 7H24if SWI 
¥ 1*1 

• 114! 3! 14111 


116 éoii a*fe oiM7it 




























925hPa Dew.p. TcmnOand \Vinds(kls).0I.R<\V/m2) 



ag 7. 925hPa 4g h , OLR 


925hPa -y-ffi 20 t-yo| y##4 *rø| 

agMM gEHo|gA| y^o| £M3M7|- g 44011 

m#4tW4 

*l 4 #o| °ft 3 ° 925hPa4 SaSH 

E *lg# 44 4424 £4 

OLR(Outgoing Long Wave, T^l^p-'o IL h-^- A l‘l-& 240W/m2 o|o|- 
&o||Aiq|=7fll47|| TO 


850hPa Dew-P. Temp(C) and Wind Spccdi ktsi, T-Td(C) 



ag 8. 850hPa 4g, t44*lM 


• 850hPa 5tgg4 14^ S*I43 

°4, 4444£ 15“C o|a^«o)| °|*| 

• 25ktsO|-yof§*1|Mb 41414^**1 

. y#=°| 850hPa 4t*1l^ ^(streak)°| -yf4|M4 

4*4(44 #4)4b %$-, 4 144^*14^ cj]=4 

S.*7\ t-sg 

. 850hPa i^444 4to|4 ^AHTjlgM iA|o|oj 

(ohS^-) g 44^4 44 



ag 9. 200hPa dfg, 700hPa 


• 200hPa *||M 7 | = 2 | § 4 ^ 44*14 *| 7 |oj| I00kts°l4* 
M0|c]-7h 44 §£ 7 |o|| 75kts 0 |oH Mg 

• 200hPa4 75ktsO|4 x|g£ 44 *h 44°M 

• 700hPa 4*^4£ ^444 ^^4 *|g(4##£4 44 

£*1)4 4, 200hPa 4 |e °]^°| us t4ggo|| 
4é*4 Mg, 4444£ 44 4*14 

• 200hPa 4^44 ag84 850hPa 4444 4a* *4 

#444*141 ?fesii 4 21* 


*cM^-å- 441 #^(1I7E), ?H-(127E), !1-(137E)*- 7l#cs. 4411 4148& 

4141 514. 4444(44)4 1e 33N, 38N£ ^4 *411 514. 441 44^ 

■g-i, 4-444 ^444 ifa-, /lckg o]^ £-§■ 4^44 44444 44 444 4> v ^41^41 
444 4 514. 
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o] Ha al 102 ]- &>] #H-a]-7]- H## la 127E1- 7]§o.S 850hPa W#S11 al ofl# 
1#£ 1- 4 1 ### #xl# 4U># £|2] Alzvojc], a## H ### ofl-^Al^holrq-. nféMjal- 

IH SI# #71] #41# 333K ^o)#, aja>1 al 141S 301 00UTC1- °\}^ W-g:^ 
333K ## 241 12UTC1 S-1H11 40N ##°fl UHa)- o]Jf. Ajtfs]#. aHH 1# 

l#aa as]§H 271 oouTcaHll 40 N ##o.£ 


IH-i li-E-IH 3*1- # 111 - 7 ^ 1 - 114 ^- 01-11 7 II 01 ##aa oi### %sj\ #a#a 11. 
°M S-IH# l^ 1111 HH-HI S-g-#l 3W33S1 111 a-ll ^ 11111# 

ll-a-t %H V 711 # 11 . 


2700 


2612 


2600 


2512 


2500 


2412 


2400 


2312 


2300 


al 10. 127E 7|£°a 850hPa 1&#11 HlOj|# Itf 



i m&m #hii 

-HH## 51 3l °l# J fl #1## 1°] HH. Han and Byun(2006)1- Tian and Yasunari 
(1998)# 311- 411 ^17)1 #-Efli§l all# l-A-HigK^Aiol 20°N ##H 1111 
0 l A oHl7i# #111 ■§>-§-# xlUfl-. 4l#l 417111 ### l## H7> 

HMHi llll-ol nfl o- xj-l 111 # 11 ^ 1 . 

11-7-1, 51 a o]«# 1# -£111-1 ##(W #111-17): 51 811, ^l^joj -§#£ 1 

1 #§-°l #11 n, AjxiilAj# #11# #0) mi. 1#1 aa -§-01-101-11- 

#711- ### 1-tt!- tfl^-71- 11-q-# 7^1)11# 51 t °l#i WHFJll ll-lKWang and Lin 
2002). 51# Wl-éFoHl 7^x11110] #xfl#ll-a I#!##] 11 $1)111, ### H#! 

H31# ##aa #71-# ^-7p\ #ia l#7i-a, oi-§# am !## ## xtfl 7 i- Hl nfl-g-on. 
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Æ Sn|-i7| £1 

a# 111 20111 lllll 7ll#al IH H# 61 101 00UTC HH H#x o >o)l_ 11 
n°i 6ii imi 7 ]m Jim 7 0 >s]-e|j7 «h a^# 

111 IH lis 1111 1111 HH uflgofl 11 11 #1 • 71HH H# 1111. 
11, 11111 xUHlHH a# ll(a)l H>) ##a 1 7 ] 1 #11 Has #11 #7-11 
1117-1 1## ^7j]S H# 11111 1111 111 #111 fill 1 UH, All# H#- 

i7i# #n in m# mii mi ni- #111 am i#. 

11 lAj-m# hh^h 1 #X 111 alla 20 °cl- Hlias #111 H# m 
Ils lala laas Hh# alla 20 t!H Hil mi, #lll all Hl# 
711 la# lal# 11111 lla# #1 # 11. al u( c )l 850hPa 111111 n## 

25kts°H 7T)#Al]sxl#(#!)# la 30N Hl (d)# 200hPal 50 kts##-# x)|S7)la Hil. # 
111 H#1 I#xi|sl 1##1 7 0 V#X11S71- ai(A)-. 1# xiisl-tDll liasl, ih# 
(Hl# 7j-#as IH Aixj)##as ##oi 5)1)#- 7J-1 # 1 #- #1# xfo)oi) #1 n 11 n 

#H #n HH l Hi li ## 7 ]- i-#i 7 )| 1111(20111 IH #1111 IH# 

‘Hla’# ‘all# • 1# 7111111 XllIlT)) S7))E)11). 

(a) Alibis (b)HSl 




(d) 200hPa #14 50kts0|# #§ 


(c) 850hPa #14 25kts0|# #§ 




al 11. !1A|1 A|71(20111 61 20# 00UTC) #7|a# #### 
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’U o||* 


L K Sa®S71 

3t 12$ 2011$ f°rlt41 ^ D l-7} #SE]7) 2$ 71 tl3t tttttt. ^U\ 7 \ $3tt $X}$ 
71 $$$$$ H4rt tt^ ^P\ tttlt tttT-tl 71-^ofl tH XlTj-^7l_EiAj $t- $t 
l$$t 4Mlt Xf0l7l- 3X1 &7l H-g-41 xj-nj-xj^ «-ttl $$$ A^Mt. xj-nj-7]- $3tl 1$ 
4 } f2| l7]3l- $-§-$- XJAJ ttttll m <3o)-3x}. Xl^7l£( a )l- $$.&$, titt# $$2-3. 
$t$$°l ssi-tl tit, t$ tt41 f$lt 131-14 $$§- asi-t $ t$ Ittit $4M 
tttl g>$t. 3fxll, lx^x o >( b )ollAj tlttt $$-°3 $141$ 714-ojxl ^t% 7 \ 

i°H, ^1sfl4Hte $41 $$$ H-fr-H tits. 

ttttt 200hPa 334$! ^E^ao] $$ 4 ^ t$$$41 Ilt nfl x 0 >l ^fi} til 
tt. 850hPa $$($4$! 25kts t^ll^t AtflAj-oU titt, 200hPa iHHKdHt 75kts 

ttt XllE ^Al-§- $§33 X-l5flX o V3 XllE OjJjLO] 3$ m 1 °11 $lt tt. ttl, 131 tit 

$t$$°l ^ A M 1 H tttfe $ • t$ 1)31#$ ^aflt t!4l7lt3l- 3$t. ttttt $$41 
200hPa 334171 75kts ttt 7 0 P§$1$ §xfl§ x4tl$ $$41 $-S-$ $3x1-371- tt. $t$$$ 
tit lt§ 7ltt $$t t$$ $$t 11141 $1$S3, 200hPa3341 75kts orøt xj-^o] ixfl 
$$ 11 t$l°lt. ttl, H$7l- t-ftll ttt$ Ilt $$2.3 xj-nl-ttt titt $$ 
Hit tllt ttitt tf-H-i $3$$ $$$$-!- Ht tt. 



31! 12. #tlt $$ $3 2t $1(2011 td 7! 15t 12UTC) t7|3$ t$t$ 


120 édi a*fe oiim7|# 



























*)□)*!*! °| «<w 


^(2011)^ 01-^71^ ^±2. A]#^ 850hPa ?H A 1 ^Sfet-fl, 

335K &°1 trøFl ^(^51 40N)*t*l -É*!tøtÉr i W?f A]]A]f 4. ift-, -fe]t]-5]- Jf-^S] 

°j#U ^MflS] S-AJ4- ol-g-^M i 12]- 40] o.H]LfH]-S] Aj-n]- A]AV2|- fS°J 


fi 1. ^a|L]a]°| gnwsrø g£» USSfe “JBM3i] § 2011) 


§2|21 BB 

Sol A|*f 
(A1I £2 §A| °tø|) 

• 1 22.5°~135°E gg 335K £0| 32.5°N Mg gAtgfl 3 qj 0 |Ah x|4j 

• 122.5°~135°E gg 5850gpmL!0| 32.5°N Mg gga|| 3 qj 0 |Aj- x|^ 

. 125°~130°E gs ggs?) gg 3M irø0| 32.5 0 N Mg ggsi) 3 aj 0|At J|4 

(g STI §A| °H) 

• 1 22.5°~i35°e gg gggg yg sm gxi&oi 42.5 °n Mg g-gsM 2°d oig xig 

• 1 22.5°~i35°e gg 2oohPa §A]gs gyg gggt gnaoi 42.5 °n Mg g-ysM 2g oi-y xig 


H o^ 9 t^°M #7] 8]*ti 850hPa H]f2] ^ 

^tt-(U), L u'^r / f)ir:(Vj--] {,i:jt A f4^®KTl 51— a j, °] 2]°]] OLR(Outgoing Longwave Radiation)^] 
240W/m2 o]s]-s] tfl^^o] ^sy «<MWang and Fan 1999, Webster 

and Yang 1992), 99 • »lYr Y|\!L°] ^2|- ZL g];2] x|-o|-g- Sf-g-Al- uj-h](Z hang et al. 2003, Lau and Yang 
2000, Wang and Fan 1999, Huang an Yan 1999) 99°] 91 c h 

7lA 0 l^o]]A]^ o.B]LfH|- 8)Å](8]£ • ^£)-t JLE]t> 7 0 ln]-xl^l- #4®M Aj-n]-2] A]X]-2]- #SA]^4- 

91^-. A <9# 200hPa 51512] ^>1 ^84- aJx]^ 5H](GDAPS) ^g. o]-g-§]] 

122.5~132.5E A]-o)°] ^ 12]- 4M ^ *14 JjL ^Kg- ^-nj-3] A)xK§-, 

a>A]B]- ^Kg- 3H-S1 fSt Hl^uM Aj-nj-O] A]AU] 0]M.A] #0] 100%°]] 7\7f[Q7\7 \] Sit]-. 


^■□|-x|4 = Valuel + Value2 + Value3 


Valuel 

= ((GHP36-12000)*0.2) 

if GPH36C12350 


= 75 

if GPH36S12350 

Value2 

= 25.0 

if V27<10m/s 


= 0.0 

if V27>35 m/s 


= 35.0 - V27 

if 10^V27sS35m/ 

Value3 

= GPH45-12300 

if GPH45S12300 


= 0.0 

if GPH45<12300 


o]7|A], GPH36 = 200 hPa°| 36.25N §A]J1M 

V27 = 200 hPa°! 27.5N §A]u]^ g^g) 
GPH45 = 200 hPa°| 45N §A]J1£ g^g] 


4*1 1. 7||A1AI 
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5! °ll^ 


ZLl 134 41 4°J W4S 11144 ^144. 61 241 12UTC4H 44SS4 

im 4411 4*411 141, 44*144 1004 4411. -r-im * 0 MS°ll #3304 al 

144 20111 44*11- 14S W4°1]44 S11144. HS W4d°l 141 

mi n ^ m mn, * 0 M*in ism sis ss sn tom 



CHANGMA ANALYSIS 


GDAPS (UM N512L70) 
Time: 12UTC 24 Jun 2012 


Korea Meteoroiogical Administration 
Valid: 12UTC 24 Jun 2012 • 12UTC 04 Jul 2012 


VALID 


11200 •12350 (ml 1200- lOlm/sl ll200-l2J00.ini 


INDEX 


'l TO 


*.25 N 


27.5 \ 


45.11 \ 


CHANGMA INDEX (%) 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 


011 ^ Al 7 ]- 


ag 13. 20121 6a 241 12UTCCHI 4341 12UTC 



ag 14. 20111 71 171 12UTCCHI 4341 12UTC 143S4(£#^) 


122 oiim7|i 



























SaUTll 


242 2 2424(1973~2011 ) 


04 [= 

s 

bd 

i_h 

□ 

bd 

*II4£ 

2 


12 -E- 

242 

2424 

242 


242 

2424 

242 

2424 

1973 

86.3 

5 

61.4 

4 

30.9 

6 

70.2 

5 

1974 

320.7 

23 

566.5 

26 

584.3 

30 

467.9 

25 

1975 

394.9 

18 

340.0 

18 

305.9 

24 

360.7 

18 

1976 

126.7 

14 

874 

14 

282.6 

17 

111.6 

14 

1977 

251.7 

12 

116.3 

13 

208.0 

18 

174.9 

13 

1978 

491.6 

22 

464.3 

20 

339.4 

17 

470.1 

21 

1979 

409.2 

18 

299.0 

19 

631.9 

26 

3577 

19 

1980 

486.2 

24 

431.4 

23 

359.4 

28 

450.5 

24 

1981 

445.4 

17 

321.2 

19 

316.2 

20 

371.2 

18 

1982 

158.6 

9 

209.5 

11 

348.6 

18 

194.9 

11 

1983 

338.4 

16 

342.4 

18 

252.1 

19 

336.9 

18 

1984 

320.9 

17 

332.4 

16 

246.4 

17 

324.1 

17 

1985 

225.5 

13 

488.0 

18 

1119.0 

20 

408.8 

16 

1986 

363.6 

22 

359.4 

20 

610.7 

25 

371.8 

21 

1987 

677.0 

22 

500.3 

22 

680.3 

20 

579.4 

22 

1988 

438.0 

20 

309.1 

17 

321.8 

15 

361.8 

18 

1989 

327.6 

17 

409.5 

16 

245.6 

15 

369.4 

17 

1990 

630.4 

28 

420.5 

20 

474.7 

19 

507.7 

23 

1991 

450.4 

22 

427.1 

24 

407.1 

21 

435.6 

23 

1992 

176.2 

12 

159.8 

7 

236.8 

12 

169.7 

10 

1993 

400.8 

20 

366.9 

20 

355.4 

20 

380.1 

20 

1994 

206.1 

10 

75.1 

6 

206.0 

7 

133.6 

8 

1995 

256.6 

15 

1673 

13 

651.8 

15 

224.0 

14 

1996 

268.9 

15 

319.6 

15 

300.6 

20 

298.3 

15 

1997 

401.9 

12 

463.9 

15 

238.5 

17 

429.2 

14 

1998 

440.7 

21 

4075 

21 

422.8 

26 

421.6 

21 

1999 

102.1 

5 

255.0 

11 

578.4 

19 

206.9 

9 

2000 

172.2 

13 

2678 

13 

230.1 

17 

2275 

13 

2001 

461.5 

20 

313.2 

15 

389.6 

19 

376.4 

17 

2002 

231.8 

13 

279.3 

15 

364.0 

20 

263.7 

15 

2003 

482.1 

22 

574.4 

22 

390.1 

26 

529.2 

22 

2004 

407.9 

16 

257.9 

13 

97.9 

9 

311.8 

14 

2005 

332.5 

14 

276.1 

16 

136.5 

14 

293.0 

15 

2006 

771.7 

29 

646.1 

25 

566.2 

24 

693.4 

27 

2007 

340.1 

22 

295.7 

19 

416.2 

21 

318.8 

21 

2008 

443.1 

19 

3177 

19 

358.6 

18 

370.2 

19 

2009 

481.2 

16 

571.5 

25 

469.8 

23 

530.7 

21 

2010 

240.0 

18 

324.0 

21 

525.5 

20 

298.6 

20 

2011 

757.1 

21 

468.3 

17 

572.6 

21 

589.5 

19 


* 2422 24 2*H tt 222b 477H 222 Appl- 1973>d °I42 C||24 0|n^ 1973 LJ§ ?|^o£ 
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2°“-^ ’U °ll^ 


SDWgSJ S! 7|Z.K1961~2011) 



ARU 

iPO! 

O-EL. S 


AlSfU 

iPO! 

O-EL S 


AlSfU 

iPO! 

O-EL S 

7IV 

1961 

06.29 

07.14 

16 

06.29 

07.12 

14 

06.29 

07.11 

13 

1962 

07.03 

0723 

21 

0701 

0723 

23 

0701 

0723 

23 

1963 

06.22 

0729 

38 

06.22 

0728 

37 

06.23 

0713 

21 

1964 

07.01 

0723 

23 

06.24 

0719 

26 

06.24 

0722 

29 

1965 

07.04 

0730 

27 

06.26 

0729 

34 

06.25 

0729 

35 

1966 

06.24 

08.03 

41 

06.24 

07.25 

32 

06.24 

07.22 

29 

1967 

06.25 

0723 

29 

06.24 

0723 

30 

06.24 

0723 

30 

1968 

06.28 

07.19 

22 

06.29 

0719 

21 

06.24 

07.19 

26 

1969 

06.25 

08.10 

47 

06.25 

08.11 

48 

06.24 

08.07 

45 

1970 

06.14 

07.20 

37 

06.14 

07.20 

37 

06.14 

07.20 

37 

1971 

06.26 

07.26 

31 

06.26 

07.26 

31 

06.24 

07.23 

30 

1972 

06.25 

07.11 

17 

06.26 

07.14 

19 

06.19 

07.15 

27 

1973 

06.25 

06.30 

6 

06.25 

06.30 

6 

06.25 

07.01 

7 

1974 

06.17 

07.31 

45 

06.16 

07.31 

46 

06.16 

07.31 

46 

1975 

06.23 

07.29 

37 

06.21 

07.28 

38 

06.17 

07.28 

42 

1976 

06.21 

07.17 

27 

06.17 

07.16 

30 

06.17 

07.17 

31 

1977 

06.23 

07.19 

27 

06.22 

07.19 

28 

06.15 

07.19 

35 

1978 

06.17 

07.20 

34 

06.15 

0721 

37 

06.15 

07.20 

36 

1979 

06.19 

0723 

35 

06.19 

0723 

35 

06.15 

0723 

39 

1980 

06.16 

0730 

45 

06.16 

0730 

45 

06.16 

0731 

46 

1981 

06.17 

0714 

28 

06.19 

0714 

26 

06.19 

0714 

26 

1982 

07.10 

0729 

20 

0707 

0729 

23 

07.05 

0729 

25 

1983 

06.19 

07.25 

37 

06.19 

07.24 

36 

06.19 

0723 

35 

1984 

06.15 

0713 

29 

06.15 

0713 

29 

06.14 

0713 

30 

1985 

06.23 

0717 

25 

06.21 

0718 

28 

06.21 

0718 

28 

1986 

06.23 

07.26 

34 

06.22 

07.25 

34 

06.20 

07.24 

35 

1987 

07.05 

08.10 

37 

07.01 

08.08 

39 

06.23 

07.25 

33 

1988 

06.23 

07.28 

36 

06.23 

07.27 

35 

06.22 

07.28 

37 

1989 

06.24 

07.30 

37 

06.23 

07.29 

37 

06.23 

07.29 

37 

1990 

06.19 

07.27 

39 

06.19 

07.19 

31 

06.18 

07.17 

30 

1991 

06.29 

08.02 

35 

06.26 

08.02 

38 

06.15 

07.17 

33 

1992 

07.02 

07.31 

30 

07.09 

07.23 

15 

06.22 

07.20 

29 

1993 

06.22 

07.30 

39 

06.22 

07.30 

39 

06.18 

07.30 

43 

1994 

06.25 

07.16 

22 

06.22 

07.06 

15 

06.17 

07.01 

15 

1995 

06.30 

0727 

28 

06.30 

0727 

28 

06.21 

0725 

35 

1996 

06.24 

0722 

29 

06.24 

0722 

29 

06.19 

0716 

28 

1997 

06.25 

0722 

28 

06.20 

0718 

29 

06.20 

0718 

29 

1998 

06.25 

07.28 

34 

06.24 

07.28 

35 

06.12 

07.28 

47 

1999 

06.23 

0710 

18 

06.17 

0720 

34 

06.17 

0720 

34 

2000 

06.22 

0719 

28 

06.21 

0716 

26 

06.16 

0716 

31 

2001 

06.24 

08.01 

39 

06.22 

0721 

30 

06.21 

0720 

30 

2002 

06.23 

07.24 

32 

06.23 

0723 

31 

06.19 

07.22 

34 

2003 

06.23 

07.25 

33 

06.23 

07.25 

33 

06.22 

07.23 

32 

2004 

06.25 

07.18 

24 

06.24 

07.17 

24 

06.24 

07.11 

18 

2005 

06.26 

07.18 

23 

06.26 

07.18 

23 

06.25 

07.15 

21 

2006 

06.21 

07.29 

39 

06.21 

07.29 

39 

06.14 

07.26 

43 

2007 

06.21 

07.29 

39 

06.21 

07.24 

34 

06.21 

07.24 

34 

2008 

06.17 

07.26 

40 

06.17 

07.26 

40 

06.14 

07.04 

21 

2009 

06.28 

07.21 

24 

06.21 

08.03 

44 

06.21 

08.03 

44 

2010 

06.26 

07.28 

33 

06.18 

07.28 

41 

06.17 

07.28 

42 

2011 

06.22 

0717 

26 

06.10 

0710 

31 

06.10 

0710 

31 


1 24 é0IIS*lfe0l|M7|. 


































































3cHi SnWSH S! SnMLKl961~2010) 


£ £ 


Uh bd 
□ ~r 




m 

A|*fSJ 


A V 



ypj I 

1961-1970 

6.25-6.26 

7.20-7.21 

30 

6.24 

7.03-7.24 

30 

6.23-6.24 

7.21-7.22 

29 

1971-1980 

6.20-6.21 

7.21-7.22 

30 

6.19-6.20 

7.20-7.21 

32 

6.16-6.17 

7.20-7.21 

34 

1981-1990 

6.23 

7.24-7.25 

32 

6.22-6.23 

7.22-7.23 

32 

6.20-6.21 

7.21-7.22 

32 

1991-2000 

6.25 

7.23-7.24 

29 

6.23-6.24 

7.21-7.22 

29 

6.17 

7.18-7.19 

32 

2001-2010 

6.22-6.23 

7.24-7.25 

33 

6.20-6.21 

7.23-7.24 

34 

6.19 

7.19-7.20 

32 


A|«l SoMJSfSI S*l(1961~2011) 



*1*1 SogSS S*l(1961~2011) 



A|«l Soh^lZJ- S^|(1961~2011 


m 1 Hr 


S 

bd 

Uh bd 
□ T" 






AZ1 

Mmi 



M^°d 



ilS 

1969.06.25 

1969.08.10 

47 

1969.06.25 

1969.08.11 

48 

1998.06.12 

1998.07.27 

47 


1973.06.25 

1973.06.30 

6 

1973.06.25 

1973.06.30 

6 

1973.06.25 

1973.07.01 

7 


[ StEiStl ] 
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n| OR 



?|-0|E!A 


#°1 4 1 * * 51# ^lfe Xjfefe 71^0] fe-fe 4>%oflAi fetf-fefe 

fe°l fe feT]) ^4fefe ^fe°fe l~3mm^ fefe 7 0 >fefeo]|A-]£ 

tfl#(5cm 0 ]Aj-)o] feA^V fe fefe. cflAH fefeA]fe 7 fefeSfe #, -Se, 

fe i# #fefe]feo] fefeoj feAjfefeo]: fe-fe, #fe fefefefejx]- fefe Sfefe- 

°llfe fe’Sfel '#°1 #a1 <go\qo} fe-fe. nfei fefefe fefefe, fe-fefer 

fe-fe#fe- #fe #4 fefe fe^fe fe fefefefeS. 7)]^0} fefe?fe§- ## fe- 

# Slfe. fefe- fefe, fefefefe- fefefeifer 7 0 vfefe fel^fe feiHl 7 0 >fefefe 
feife fesPfe fe Wl^l fefe-fefe 2-fe ^ElHS. h|l} $.°.fefeilfe 
fefefe os fe fe^H fefefefe. 


I 5j-iO||M 


fefe^ 

fe, 

m så 


fefe^fe m 


3-% i# fefefe fe# fefefe fefe fefefe fefet-i ife^fe-. fefe, 7j-^ 

fefefefefe, fe7lfefefe -ffe] ^ • Xfefefe • fefe ^fe^fe-i- fefe-feo]: fefe-. 
fefe-^S fe • Tlfe^Ufel- °K>fefe-fe fefe fefetife fefeo]] f-fe ^o]7l# 

Ifefefe fefe-. Tfeg-O.S fe#0] fefefe# fefefe fefesfei- -l-fe fe rø 
fe# felfefefe fen], fefefefe^fe- ^feKldfe 1 )# #fel fe#fe°-£. fefefe# 
fe#t fe Sife-. fefe Sfelfe# 21-7] Arø| fefeiLg. £#fe fefe feiL fefe-fe 
fefe 7 0 >fefe^ fefe, fefefefefefe, fe fefefefe fefefefe# feAlfe^lXl- 
fefe. 


fiffet 
m ?>fe^ x 
4 tfSSrø) 


»I. ofeS E H &E!- 


nsi. fefe 0||M fefe- 


fefefefelfe# fexfl xJfe^E]] fefeoi] l000-700hPa fefefeSLl- t-g-fefe 
Sife. 1000-700hPa ##fe#§- fe-g-fe fe, fe fefe^fe feA]]7]lfe^ 4_fe 
7]fe Aj-g-sUfe fefefefe fefefefefe feo] fe-g^o]] fefe i£0]]A] fe fefeo] 
^4s]fe fefeoflfe 7j-fe^E]] fefefe feS)-fe# sfe-fe-7] fefefe-. fe 5fe(2003 
-2008, 12~3fe)fe ifefefefeAjo] fefe^ulArølf- ojfefecx] 7]fefefe 
fefel- Aja]fefe Æ ife fefe. i lfe 1000-850hPa fefefeA] Æfefexf 
fezfel 16gpmP-S fefe fefefefe fefe] fefe fefefe fefefefe. o]fe 3 fe 
(2009—2011)fe Ife o] tf fe feo]] a fe ifefefefe. 


1) Bluestein(1993fe 1000-700hPa 2760m #®fe°| S^g£7(- 264.23K7f E|°^ 

7|gfeS# Jisjs^ A|fe 7|fe0| 0"C7f E|H^ OIS CH7| fe§“°| g®^feo^ 

fe4feE«» 4M1- 4 M^E|. 


126 éO||^|feO||M7|# 





ehiøei ?(oie!a 


Hl 


i s 
o nr 

7|S< 

3Pm 

gprnZ}* 

1000-850hPa 

1281 , 

1297 

16gpm 

850-700hPa 

1480, 

1516 

36gpm 

850-500hPa 

3952, 

4064 

112gpm 

1000-700hPa 

2762, 

2810 

48gpm 

1000-500hPa 

5237, 

5357 

120gpm 


* *IS(74J: £# S.% ^44 714 


TlS^g 77H 44# cH4^£ g 5^(2003^ 
12S~2008^ 12S)4 7^a(12~3l) 
sfg 7 h <um « 7307H ah g *\$rwm 
444 g« 0|g§hO1 fi§24 
(#4 2|c||(£)) B4» MOI S. IS 42# 
eH 4 °S g 3t3(2009td lS~2011t3 3S)4 
g 4827H \\m eH 4^3. SSff 14 715 
gpm UKø*| S4 LH)0|| SSfiiaS. 


ZLSJ 24 3-gr #41 7 0 >47l- 444 27fl4 ^1-4141 4#H 4 ##e) 1 l000-700hPa 44, 

i000-850hPa ##41 44 4 • 4 444 4^4 4444-, 4-4 2414 444-E 4441 f#)- 444 
444, 1000-700hPa ##£414# # • 4 #*11#4-41 #4, 1000-850hPa ##£414# 4 4-4-41 
#444. ZL4 3414 ^44441 #4 444 444, 1000-700hPa ##£414# 4 4-4:41 #4 44, 
1000-850hPa ##£414# #• 4 #444141 #444-. 1000-850hPa ###£# 1281-12974:# 
1000-700hPa ##&(#4 £### 2760-2820)4 #41 441 ## 4-444 £#44, #1## 

4#44 #4-4 # # 44. 


(a) 4#SE[| *!##££ (b) 1000-700hPa gg (c) 1000-850hPa gg 



al 2. 20104 ifl 44 9 A|(kst) 4#Seh ^s-gassj- # • h| ## #g44 



Hl 3. 20104 2fl 114 94(KST) 4 #Se|| # • d| £# gg£l£ 


(c) 1000-850hPa gg 


(a) 4#fEH 


(b) 1000-700hPa • 
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□] OR 


14 ## 14£°ll£ ##471 52144 1 7l## l-g-Hi# 4171- 44. Tj-É-o] l#°il 

14 1S##1 7loVo) ±o\ lOOOhPa^ 3L£fto] 4#4i 44J2SAL4 ## 41 4##14 4414 
4# 30. xl&Jjt^ol xlsl-ntojl ^i}7} ufl^-olcl-. ### l§fl lOOOhPa# 

4#4# ##4°111 S-# 4# SIM t#*]-,# 441, Ht51£ 150m <>1«HI 114 4#^°111 o] 
4# Tj-g-^l-a #a ]7\ 114 O] in). ## xl^oflAfe. ^S)i7). <fo)x)q-, 20034#! 20114 41 
7)-§-1(12-3® 77fl i###^#-! 7 o v 4^7l- 441 4 12127fl Arø # 4#Z SM71221 lOOOhPa 
52£4°1 14 *1414 37)1 # 144. 3_^^± # «flt-jl£7l- 7}# 44 4^271- 144.86ml.E5., 
4 150m §11122 1411 114 442011714 1000-850hPa #41 1281-129744 4 • 1 ### 
ffisfell 444 x}s.7\ 44. 

i# 4421-11471141 20094 H44 20114 3141 * 24 41 ^21071114 4422 
4#41 44 43114 klaps 44# l000-850hPa #444 #444 144 24444 #1414. 
44-4111 24444 44 I24# 1#111 1278# 2424 æ#### 44 144# 44^111 
1313# 214. 4444 444144# #5111 1302# 1^.414. I07fl 11# 4444 Æ#4411 

14 124# 1282, 144# 1302# 21, 2#4#12# 1#41 #14 1281, 12974 144111 

51 41# 2^14, 141# 7)114 #xll 971 H1H# 12 1281, 14 12972 2#4#x)-2# 

°1#4 441-114 444 4414. 


fi 2. 107H *I3M tH4°2 3^(2009^ 1fi~2011t5 3S0S9 ##^H|7l 4#É! A|3||§ c|)4°2 KLAPS 

1000-850hPa g#&°| S34 HS94 


1SS 

5H9H2 

(m) 

£fe»HH| Ahall 
1000-850hPaS^. 
@3Sl(gpm) 

SfefllHl Alan 
1000-850hPaS^¥- 
H£ø*| 

95&-H£0*l 

(gpm) 

aaa+HSE** 

(gpm) 

“Af 

29.4 

1292 

8 

1284 

1300 


772.6 

1306 

7 

1299 

1313 

■o^H 

39.9 

1285 

6 

1279 

1291 


85.8 

1289 

6 

1283 

1295 

m 

57.2 

1285 

7 

1278 

1292 

is 

68.9 

1286 

7 

1279 

1293 


25.6 

1291 

7 

1284 

1298 

cp 

64.1 

1293 

7 

1286 

1300 

“Ah 

69.6 

1289 

5 

1284 

1294 


38.0 

1293 

9 

1284 

1302 


!4g# 71121*1 *1*11131 gpm 1281-1297 

1#^# $94311131 gpm 33414 1282-1302 


128 édi a*fe oiim7|# 
























masfe ?(oie!a 


»i. m && 

Sfe 4fe 1000-850hPa #fefe fefe^flfe fefefe 1281-1297MH Sfefe fefe7]fefe 

fefel#Sfe feiS Sfefefe. Matsuo(1981), Stewart(1992), Arø fe-(2008)fe fefefefen fenfeSfe# 

n-g-n fe • n #nnn nnn fenn# <>i-s-«n nn^n-t nfe«#n, sn 4 (b)n nn01 h>^ z> 
nnn fe-g-nfenn °i fe^nn nnfefem-nn fefeHfe-b »in nnnn #fesn s#n nfeife# 
fen fefen u i, H]7i- -g-^fenn. 


(a) 1000-850hPa #*fe 



(b) xi-^71^4 an (c) xi&fe&n fefefes an ag 



aS 4. 


71#a«j- 77H X|Ss # 5^(2003^ 121-2008^ 121)fe 7i#«(12~3S) fefe7|- g 7307H 

MSim mfe°S 1000-850hPa #®fe 925hPa 7|fefe°| fefe8E(| fei(a)fe (a)°| SJUS afe(1281~1297)# 

rHfe°S *l&7|£4 fen|#E SS(b). (c)fe afe T^lfefe EHfeo^ S 3^(2009^ 1S~2011£ 31)fe asa 

XhS°J 


Matsuo fefefe(fefen Ajfe)fe ^ fefenife fefe fefefeufel- fes fesfe fefe ufef fefefefe 
fen# fefefefe fedrfen fefe: y=-12x + 120)# fefefefe. fefefe, Matsuofefe fefefe fe fefe 
ns fefe fefefe sfefefe fe fe^_ 71-fenfe fe • ni. fefen^m &&& fenss fefe°i 7 ^n. o] 

fefefefefe n-g-n fefefe in an 4( c )n fe°i nnnn. ns fefe nn sfe#n ## fefe nnnn 

fefesn, Matsuofen nfenife «is fefe nnnfe o] 7^ n-nnn fefennfei- 7 h v 
^#( 69%) 7 0 niEjs nnfen. 



XI27IS(‘c) 


ag 5. S. 2°| 107H fefeS cHfe°S fe°ia 1000-850hPa fefefEH 
5*Hfefe°| fea||0|| EHfe x|fe7|fefe m fe£°| £££ 
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□] OR 


fefe fefe fefelfel fe-g- 7 )-fexj,§. fef^)) afe gfel) KLAPS fefexj-g. 

o)fefeo) fea 107)] xRS) 3fefe(2009.1.-2011.3) 1000-850hPa fefefe fefezflH) fefe(S 2fe fe-o) fe 
fefel fefefe fefe-fe fefe feXjE) H)o)o) X} 3 )l)fe 7j-4.xl-S.l- feXj-O.S feXjRfefe- Xj-tfl^iS Xj-fe^E|) 
^l£t fefefefefe(afe 5 ). fefexj) x]x 4 (y = _i 2 x + 120)5) Sfefe fefeoj u) fe^cR-R tflfe feo] 
h 1(95%)S fefefefes, fefe fefe 7) fe-fe x| fefefe-. aelfe- fe-fe-fe fefefe fefe ^fefe fe fe-fe^A) 
fefefelfefe- h] 7 )- x 0 Pj-^(27%)l- xfxlft- 14 . afe 62)- feo) Matsuo Kfefefe fefe)-|- 1°C fefeas 
fefefe^fefe, fe-fe^fe- fexflfe fefeo))A-) fe(46%), fefefe)H)(30%), u)(24%)5) fe-g-o) u)ix) sSt)) 
feafea 1fefefeA-) fefe h)^-o) 89%S xj-fefafe, Hife 3%fel fefefe-fefe. 



-4 -3 -2 -1 0 1 2 3 4 5 6 

JI37IE0C) 


afe 6. afe 42.) 112.L.) fen) xjfe7;HHB -?feS)fe Matsuo schemel 
1”C fefeSS 0|fe 


711^^ Matsuo aaH 




fefe- H) t Xlfe^HR fexflfe fefebg- 4)Xj-O.S feXHfeO^ feE)lfl7) fefe) afe 7(a)2)- l-o) fefefe 
fefefefe 4^fe«m. -2-fe=fe afe 7(b)2) 1 fefeRxHfefe)^ xj-q]fe £ 75 % 0 )x o V fefe 0 .9°co)^)- 

fefeojfe. x)fe) x)^x)-3)) fe 88%7)- sflfefe-fe fefeojfe-. 1, 2fefefe afe fe fefeasx), feo) -£fe=) 
x>3 p\ fe-fe- 83%, 77%S 7R- feS-fe, 4 l^ 2 flH)l- feas Sfe-fe-fe, fefe 97%, 92%1 fe-felfe-. 3 , 
4fe5)( 744 .^ 4 ) feXflfe^DojlX-) 3fefefe fe(41%)°) 7RV #o) feife-fe, 4fefefe H)(43%)7)- 7R gro) 

feafeife. 5fefefe fe fefeasx) 96 % yfei- fe-fe-ferfe. i 4 e)-x-) > 74444 x)^ oi-g-sq xfej-fefefe- 

fefe#afea.S fe-fe-fefel fe, Hl, xlfefefe, feK) fefeo) xlfe-fe-fe-. 1 , 2fefefe fe ofljil-, 3fefefe 
feo) O-Xilfel fe/H) (Dfit, 4fefefe H)7l- fexilfel H)/fe oj|fet, 5fefefe H) c)|li| fe-fe Sife-. u)-5)-X-] 
xjfe^l^fefe- 4fe5)4)x) sifeas o)fet feas feferfe fefe &>] fe fe)a afe fe °lia-t fefe feo) 
#afe, 3 fefeo)|x) 1 , 2 fefeas o)fefe feas fefefe fefe fe, x)xh ofljÉj. sfesflo]: fefe. 


130 édi a*fe oiim7|# 
















chbbb boiba 


(a) SffB BB ?l£& 


(b) 4-M BBS 



XI37ISCC) 


100 

fe 33871(83%) 

BfeJHbl 5871 14%) 

fe 07|(0%) 

afeØHUl 107H 
bl 215711(96%) 
fe 4271(18%) ^0J 

90 

U| 1471(3%) 


997|(24%) 

BfePHbl 9471 39%) S 

U| 102711(43%) ^ 

(%) 

00 

o 

S 5JS g 88% m 

97H 

3 

JJj 70 


fe 60711(41%) 

<D 


SfeDIIbl 397|(27%) 

9 

fe 57711(77%) 

SfeJlUI 117H 15%) ^ 

Hl 481(32%) 

^60 

A2 41' 3%) 

U| 671(8%) 


3SÉ 17|(1%) 

S SfelHI S gfll^q 

50 


(3,4 W 63% 513 

40 




-4 -3 -2 -1 O 1 2 3 4 5 6 

*1371800 


nB 7. ni!4{c)4 ?t°4 ( a )z| t||BB 4 SSB fe(2), Bfe?Hu 1(3,4), b|(5) S4 

BBS. tr£4°S BMB 4^(0.lem o|B» °\am 


S 3. A 34SS msi B# M 




□□ 

r, s 

2 



• 4mHé£>75%, 7|-y-7|g<o.9°c 

• 4 h|: NQ^(-i 00/13 x x|£f7 |-g+102.5 





•* *IB7|S>0.9 

- BtHoX-100/13x 7IB7IB+89.5 
2 EB 

• BB7|B< 0.9. -feMé£<75 


fe XMIB 1 ^ 


Bfefl|u| 

(al 



X' 


« 00/13 xx|-y-7|a+89.5 

- 4 h|: H4S-<-100/13 x X|4 h 7 |B+100 

- BHIéS.<-12x7:|B7|£+i20 

- *IB2lS>0.9 

- X|B7|£>0.9 

. 4 h tHé£>-100/13x J|-y-7|£+i00 

. 2 X=*IB 7|£+120 

2EB 

*X|B7fe<0.9 

• 00/13 xx|&712+102.5 


r/U I 


UIÆ 


u|S* 



• 2 x X|xf7 |S+120 
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□] OR 


»i. 4 tii^ 

fefe7l-fe 9-0301] S- 750 . 3 . 7fefefe-§- - 0.3 ^-Atfe-o) fe7dfe-g- 

°1 n, Apfe H]S1 H14-01 4 , Aj-fefe U | 4]AVol lafefe. H.% 8fe fefelSl ^71^32] fe 

7-H13A], felfe Tfl 7 l 7 0 VE|lo]]A] xlAj-JjL fe 850hPa^l-Xl 7lfefe fefefe fe S] &fe fefefe EflfeAj-fefe- ifefe 
4 feHW #fe7lfefe-gfe. H5SOfl fefe 71-g-o] fe3fefe røfe rflfetfiflt- fe-fefefe. PUfenS feAj-o) 
fefeol fefefefe fefe #°l7fl EjHS, fefefe fefeAj-fefe fefefeLl 8 (a)) fefefe 850hPa 7 ^ 0 ] fefefe 
fefelfea -g- fe Sife. fefe, fefefe 7 ) 9 . 0 ] Onfe^olfeo^ 850hPa fefeo] OtÆfe fefe fefefe feo] iflf 
fe Sife S?!# fefefefe fefefe. s 1 # 2 ]— S. 0°C°]fefe fefe #(melting layer)fe fefe|7|- 200~600mil 
!-§- fe S / 1 fe i- Si fe fe fe Slfe(Weather forecasting handbook 2000, White et al. 2002, White et 
al. 2010). fel7] 7 ]- Ifefefe fefe(nfe 8(b)) feffefefefefe fefefefe fe tf s] 7 )^ 0 ) 0909 fefe 850hPa 
fefefe fe -8V7\ fefe. -10°Cfefefe fefefe 7 ]iflo))xi fefefefefeo] fefeo.3 fexflfe-n, o) fefefe- fefeo .3 
Si fe-fe fefefefe fe°l fefe 3- 7 P} 71 fefe(Hallet 1965, Edward et al. 1972, Pruppacher 1995). fefe7}- 
fefefen fefefefe fe-37)- 850hPa fe tf S) ^49 fefe afefefefe 850hPafe - 8 °Cfe fefefe fefefe 
7]fefe- fe Sife 7\37\ 1 fe Sife. 


(a) fefefe fe7|9ife fe-MA|a|| 


(b) Mfefefe t||7|930| cHfefefe 



nS 8. tH-MA|B||0||Ai Ifefe fefefe cH7|93°| 2 A|b||. fefefe Al&OIIAI 850hPa77|A| fefe(7|fe H|£)fe 
A|B||(2010^ Ifl 41i 09KST)0|u|, Sfefefe fefeOM 850hPa77|A| Sfefe feE|0]|A| Mfefe(£fe7|fe 
fe»fe A|B||(2005fe 3fl 5fe 09KST)fe 


850hPafe —8°C. fefe7 fe 0°cfe 7 o -g-srø afe 9fe- 47flfe 3fefe fe Tflfefe 


fefe. nfe lOfe 30fe(1981~2010)fe 12-31 nf 
fefefe 108l7fl A|-3j|o)] rflsfl fe tftftf Hl®] 

fefe# 4fefe fefe fe-9-3 ifefefe. 7^4| fefe 
fefefe idfe fefe A} -fefe 4)91 fefefe-fe 0 ] 0 ], °1 
fefe l~4fe.9-S ilfefe fefefe nfe 9fe nfel 
fefe fe °1 fe. l~4fefe fefefefe fefe fe tftf%Hl 

feo] feHfe. Æ 4 fe fe 47 flfe fexj-fefeu] feAj-x) 


-fefe 77)1 xlfe-§- feAj-33 3 a] fe A]x)feol o.lcm 



nS 9. fe fefefeul fe«fe feti fe 47H°| 9fe 3fe 


132 édi a*fe oiim7|# 





















































mist) ?(oie!a 


O.S 444 ^ RMSEfif 34414t ^443. 3*11 RMSE# 0.8, 344144 

0.86# i33. a4 100113 £L4, 3# 443°M 4 rø«]2] 444 44: 44)444 443-B-S 
4#4 3- 441 4°fe S# 443°11 44 43. Byun et al. (2008)# #2] 4434 4 4W1 4443 
344# 4 443(imm 44) 44ls 4344 4144444, 444 44444 34 4 4434 
4144-S-3 7fl44 441- i43. 

444££, 4xi 4144 7^-40.^ 444 44## 3144# °l-&-«B 344 3434 34-. 47)14 
^41 4 4434 7)144# 4444, i44434 4414 4 4434#134 413# 4#4 4 

m. 


a 4. as 10011 Al 47H°| ^Allidoil mtt 1*11 44^^41 SS143. 4E# 99% £34§3. 



T850 > -8, 
TAI4 > 0 

T850 > -8, 
TX|4 < 0 

T850 < -8, 
TAl-4 > 0 

T850 < -8, 
T*|4 < 0 

441 AR1I 

4x11 44S4 
0114 443 

RMSE 

1.2 

1.0 

0.6 

0.8 

0.8 

7||4 

0.57 

0.82 

0.81 

0.90 

0.86 


4bii4 m 

133 

80 

122 

746 

1081 



al 10. 30^(1981 ~2010)4 'Stm 3A|4 444 0.1 cm 0|# # 10817H Afs||0|| lM 
as 8°l 47H ^4011 im ^A||4 
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□] OR 


< ChA|M7| - 0||fi2hSHc^: tfeO]| CH^7H^H C J> 


I ^ yW'ås.m m 


fetfeefeM H s u 3t 10t(2001~2010)t fe 50711 7lfe)f- fex^tS fefefetfe. 

?W tfefe fe# fettlHfetPolar Jet Streak)# 7lfe°.3. fefefe tfetlfe Ufe# tfe 
fefefetfe. =L% Ut t°l fefe fefeMS fefefe fe 7lt fefe t i g7lt t#t5Æ u] fefe 


r°l ttfefel fefefe fefefe fefetfeMfe fe7lfe <3fe§- t# nfloll feo] iflf fe fefe. 



4^9U 

IQOISt 


ni! 11. 10^(2001-2010)71 tH^AMW cHfeo^ fe(streak)# 

7i°£ nH-^Afeaj ifig sfe £ 


i. m #t ttta 


tfeMfe fefeoj xfej-fe 7]t feHlt fefe fefe fefefeH t#t XfelfeO] AjSflAj-fe X]fe fetfefe 

fefefefe X)7lt tt tTjHl éflfefet fe#fe*tife WoHlt fefefel fet# 



134 édi a*fe oiim7|# 











































?(oie!a 


ol-E-S^A-1 tflAjol ^7l<y- &$<>] iolnj, ^ 7J-AH 

WJ- f-y ^l^S] 4#°11 3- A <M#. £#£] 7]^o] 0 °C £#££, ^ 15^1^-Sl 

#°-5. 4 1 £#. r flÆ^°J *røfe 2001.2.15, 2004.3.5, 2010.1.4 -§-°l £i}. 


2 . #*17|#S 


^ m # ## x]^ ^ ^711- ^ ffl-51 ^7l«H orø tA^ Mi ^ S. éfl Oj- ^ ArøW 

#41, TlAllTjoJ Hj-Aj H}£3 ^ . Aj-A rfl7l£ nfl o. xl-7]-^ %7]S% 4°l°ll 3. 

££# 5 . £?> £71 #£ 7 j x^yp} tfl-g ^-g- 7 rø 3. ^ojo]tq-_ 2 )£ 7 l£ol ££- 35°c 

°1#£ 500hPa !££7 ]£H|a] s.n]-£ ^q, ^ #££ ^^7} WH5. ir£-å- 

#°M # SM£ fl-H7}- 200km iflSWHs f^-s. s^ofl*] #£# ^oHfl^l- o>£. 500hPa 
ifl4°M xjvg^ -30°C°1# li 500hPa 4#°11 m^-#xl]£ £#°1 ####. 

# £-A 0 > H^iAlnl tg ^ Ej i o-xlofl 1-ol^Bj, Aflao] ^t] £2]-##. i£-, 500hPa 

la]xi7l££- 2j-7fl £- xi7l°M- #£-£ #£#0] £-xl7l£- #33 ™W #7l-£ x c >^ ^-£^- 

500hPa l£xl7l£- qq~q I0e" 5 /s °14 V # #-£ # 0145. £4!##. ##xl££ 500hPa 7]-§.o] -35° C 
°]#°1£, ^-3-Ti.os x]££- 1.5~2cm Ti^o] £j7_ 500hPa 7 )^o] -30—35°C# .gxj-i^ 

A l# 4 3££ 0 I 4 ^^°1 # x 0 V^a 1 £ -E-oj- a)££- lcm ol*}. xj^o] 

01*71 £ 71-3113 2005.1.16, 2005.3.5, 2008.2.9 -g-°l £#. 



300hPa 


_w 


500hPa 

»E|Xl7|°f|AH 


500hPa X| 7 |°fgAj 
7 IS -35°C0|5|- 


2|51^(streak) 
10e“ 5 /s 0\o 


3=*|g2| 500hPa 4 &SU 150|-y 

7|S-35°C0|5|- 1.5~2cm/Thr5!-y7(s 

,_I 


^x|»o| soohpa 
7 IS -30~-35°C0|s| 


Icm/Thr 0|o|5J-y7|s 


ag 13. 4*P|£g cH-^5! e££(£l)£- S* 4 a-|£(S) 
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n| OR 


a ^m n d 


^l-g: 7\t£ 4HM cl a}7}^ -g-71^1 nj-s-ojl Olsfl x^l^o] t^aV-g- xlcl-^Aj 

rfl^o] q-Ej-q-^. -fr^ 0 !^. tS, ^xlHofl^ tfl*l 4MH 0 M 3 ^ 2 ] o_S. l~3cm, ^ 

lOcm nlnpoj xUHo] 14 ^ 4 . 7p]<$ ^3,7} cfl-f- ^M a ] ^H, ^7]^ 

#^4- %?W ^kg- A]n\]B\0\ i7l°j-°llx-l Tg*] S] <>1^1 i7l°j-o] ^ ^^X] <*j o\] 

^ • xj-f. nfl7l5l -g-711- Ktrough) x^xj-ofl ^7]X}3_ 

Å $ Å åQ Xj-XHO] A^c]-. Xj-XH xl7]0V ^o\]uy £2.-^3.' 

700hPa olsf sH^Ha] Aj-f^sl ^]o\]Å\ q-E^t]-. x^j-o] 7 ^ 0 ] 0”c <>1^^, ^ 

1501^-^1 xj^4- A^V ^ 



4. AiéH°hl 



136 édi a*fe oiim7|# 












































?(oie!a 


^1-cflxflE «Æo] fyyo. 7 ]tJ AlHllH]o)- i7l°j-ol 2}-A o V§- nfl ip]X}°\] 5]<5]] n>£.o]xl ^L§-o] 

51 43flS>], 7H> Hjulsl-Tll r]|^-§- -fM^Rr £^ 0 1 R. 

850hPa^ ^£o] 40kts 0 14 >0 l3., 850hPa 7)£q- åfl^ ££i>]-°l X}7\ 15°c(^-S-), 20°c(^i) 
itfl q-Ej-Lh}. 850hPa f-q-qa-q £^o] z]^7\7]t?}7]*\ £*§- 7 C >^ °3 

£ 51-5- 13 !, 925hPa tRM xr£ £#7.14! o_s. £<y 7l~E-ft- -^E|]o|qo): q-nj, ^ 

15-20P-3 *h £ SIR. 


5. St+ 


trøE q-^v 7 ]# qHRi ^sj- xRi<y-o] v^o^. qq- n| xRl<y- 

7 <Ré°] ^-9-S.q, 7 14 v 51 q-7i-£ ^7]7\ nrøi+7l*l %t}jL 4>#q 

£53:?!: % 7 ] 7 \ £5jqq n l!£ <33 £ a°JR. WlRltoM *|7l<g- fqioj 

-&°H SfcflxIlE AO] q-moj] x-]7l<y- fRjo] qxltvq-, xRl°j- ^Rjo] q-5llxj-o_s. Alt-srøA-j Xj7l°j- #A1 

££°31 7 o v ££4 >0 l R-RR- 0 !, 7 14HW -§-£ 7 l£ 7 l- £535^ 7 <M°1 31^7} £x^ 7 ^ 3 . 

7 oHH f£S]t]-. Xi7l°0- 0]S. S o] t>^Xi|EA #^jL<Jjoj xlttm. 

71-g-o] ^.ijjsi-HS. 850hPa°iq-q 7 lÆ££ 7 14 V ^ 7l£°l 1^3 «s ££££. £ W 

H ]£ 10 °]q-°]q-. 




4 &9t H| . 341? lOmm 

10 0|4 h —* 5~10cm 


:A 1 E(^) 
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□] OR 


6 . 


3#^ 500hPa °Å-é Tt IL %7^o] t(^ ^q- x]^HI 

## ### jI7l«g-ol ^5\o] ^^-7} -^Efe 7j-X] o-^oltq-. ^ trø 

Hil- -B-°1M- x ån]Q s^lt^Hl^i 4 Hé^ 3HH5 xl^Ai^v H 0]A o > q-^q-715. ftt. 

< 3#4]: < t a## #41-5-5. tiÉ°l T-t^l-M- 1 ^, 7K v ^B7\ 1-t. x l A o Vo M 700hPa -tl^l 

###°1 ^H## X 14 >S 1 tHMW 500hPa l#-5-5 ’t^Kbacking)!# 

«#°1 H-m+th # #g Sll4>oM ^##0] njs-ojxl * *fl#É- 

7-lxl #0|^ HrøS] <^p§- H>xl S# i^l 7 o >l0l Xl^Elcl, t W# U l# ^1# 7 oBBHW# 10 

'Wl't A 14 A 1#°1 ^ojxl^ 10°lTtl 5°Jt. 



nu i7. -§5 h°is ma#^ Hi£(£i)£i aa #a #a-ue(^) 


138 édi a*fe oiim7|# 
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I ^ 10^(2003-2012)# A)-§-°M ’t©S# 7]$ 

£’g-(^5cm/24Al^)A}s|H- cfl^s] x-flA] 

S. 1# 10## A)-§-oj]A-] ### 5cm ##£] ## #3]il -S-## #°1#. 
# 19# nfl^o] fJ-AjSj-ftonj, ^-g-ajo^ l#o)j # 2# %S£\ tfl-irøl 

^Sl# 


fi 1. SE 10^(2003-2012)21 A^OM ^fl cH^5cm) Atø| £°f(ktøfé) 


R 

JIB 

S |AI^W^( cm ) 

&4D(mm) 

4^9Sfn| 

Uz|*|7|£(°c) 

S)S|a7|£(°c) 

1 

2003.01.27 

5.3 

5.6 

9.5 

-6.1 

2.8 

4 

2004.01.18 

6.3 

4.8 

13.1 

-1.6 

1.5 

4 

2004.03.04 

18.5 

14.6 

12.7 

-5.5 

2.5 

3 

2005.12.03 

7.6 

5.0 

15.2 

-3.2 

2.7 

1 

2006.02.07 

7.0 

8.4 

8.3 

-4.8 

1.2 

1 

2006.12.17 

9.0 

5.5 

16.4 

-3.9 

1.6 

1 

2007.01.06 

7.5 

9.0 

8.3 

-4.8 

4.6 

2 

2008.01.11 

6.1 

6.7 

9.1 

-1.7 

2 

4 

2008.01.21 

5.8 

4.5 

12.9 

-0.7 

3.8 

4 

2008.02.25 

5.5 

6.6 

8.3 

-3.1 

2.5 

1 

2009.01.16 

5.1 

3.3 

15.5 

-4.8 

0.4 

1 

2010.01.04 

25.8 

14.2 

18.2 

-8 

-3.4 

3 

2010.02.11 

7.1 

10.5 

6.8 

-0.8 

3.5 

4 

2010.03.09 

7.6 

14.0 

5.4 

-3.9 

5.7 

4 

2010.12.28 

9.4 

6.0 

15.7 

-6 

-0.1 

2 

2010.12.30 

6.5 

3.7 

17.6 

-9 

-3.6 

2 

2011.01.23 

6.0 

5.3 

11.3 

-7.1 

-2.1 

2 

2012.01.31 

6.2 

3.9 

15.9 

-8.5 

-0.3 

2 

2012.12.05 

7.8 

5.8 

13.4 

-6.2 

-0.8 

2 


* H'S'S PHÉ HS514 *«1:5S|, ^2:6S|, ^3:22|, £-g4:62| 



Æ IS] #4°11 ### -n-^-c: Xl^7l£.S] X)7l# 
7)#o.S M-fe H# 14 #°1 

-S-44 4 1 514. a. 14 a# 14 ®~@# ^44 

4^4 °l-§-4si- 4444. 


ag i. s io)|a| *||A|8) a| 4^7|4#g°| o|=g^ 
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£H^4S|| 0» 


fi 2. x|&*|7|y°| Sa«S OiM £! 


o m 

TT O 

7]7i°r 

ttfAp| 


UH AH al 73 B 

S O o-=>=- 

$XH ^ Ai Uéh 

O □ — 1 7\[ q 

© 

^nei ^ 

g#i:«7|°| n®7|^S) 

'É'M^ ojtT §AS 
x\7m 

^5H°| ^E0|A1 Xi7|^-o^Al. 

^ ^frH^MlA-1 7|°^o| §EH7^ ^ LlE^LlDj. 

#4sM. ^I^7|£01| 
^7|^ §^0| LlEfLUI 

. ^CH7|o| 

• 700hPa°| 4 h ^ ®H 

• aiscH7|0|| Ai-^Ai# 

© 

^ LH^ 

xi-ysa s 

SPtflS 7i7|g| 

S^OIW ^A§*f Xi7|&0| Aj7|S 

§Ajo| Ai*«OM ZL ^(^ffA|af)S #4 tf 

• é\mm ^Ai#o| 
4§7|ir 

•A17|^§aio| 

01^^011 [L© 
ih40]|^A|^ 

© 

g^Of|Ai ^A§*f Xi7|2f0| atsf^A] Xi7|°f 
g-yoi Aisa^ss«)* #4 

@ 

^0\\X] *17|°|0] y5H^M#43rø[Ai 

Aia 4^01 71^011 %\xm [[ H ^ 


* 42| ^34 £Af U ctS°l ° AfSfOf W£°| &M2. 4rø a°f§CEf, Ai#A|«4 Aj7|°ff Aj:if°| 7f2f7fC) gCf). 


I «SSS4s|4o» 


yJ-SflnVoflA-] SS^i, X-SIS# «-# « 3-y] 2] 

SS« SSS Wo v « *flS#iS S^SS#« 

S A 3#S W S. 7p]<^o]r}_ « ^SSS -HoflXi 
«### SS^S« «#««« Si #S 

^^7HM # 3. 7 ]o) D^ol ^oflx-l tfoj- o)-E- 

#S ff°J SSflSS Sis«« o . e]S#i 
S SM9SS. SlsSSH« X#]«^ SSA]«#)« 

SS#«« xlxj-Q^lSoflXfe ^-3.7} SS «7lS 
S^S} S««xj SS SS. °1 -ÉHJH SS 
SS SS s SSSS 2006« 12« 17«« SSS 
9cm«S. °1S, SSS# 5.5mmSS ##SS 
SS 16.41- -&SS. ««S SS«-« SS 7 J-«i 
7j-sss sss ss «-7i-s ssss s x]-7i-^ 3.7)7} sssss yyisaa ss m<$ m sss 

SS71-SSS SS °1 s. 

SSflS S S SS] S« ««« S A 3S7] S«MS SS, S«flS°il SSS-« Sl-SSS SS. i-S 3# 
S^flS SSSH1S SM9S Si«« S^ll-SS. S SS1-S SSSi-i i«, 850hPa 7 ]io] -io°c 
«««-§■ S S SS. SSSiS- ##§-« Å HA SSS 5fl7lS7l- Sl-SSSi S s SS. iS S-S 
S««« o] s#f-« s#«««« ««s«S x]^« 7 ]s« «« SSSSS «SiS #«# S SS 
Si1- sss. 37fl S« as 850hPaSS SS~S^SS fSIS- lSkts «SS ##« SSSSS. ÆS 
Sl-SSii(CCL)S 850hPa «# ii« as SSSSi, SSSS S= 700hPaSS SSS SS# 
SSS. ««S« S SS SfSS 700hPaiaS SSSS SS« SSSSS. SS, iS 3(a) 2009« l« 
9« OOUTCS SSS4H1S ii^USJ-Sl SSS Sf-SS 700hPa SSSS SSS SSS S-S# 1- S SS. 


i. gisHeWW §#s wm 



ag 2. isnet «7ii°i 7nya. as« i-as soohPa 
Ifa# SS« SIS S4Hl7|a* Sa|S. 


Korea Meteorological Administration 141 


























n| OR 


fe®# ’tsfl® Iå3rs$5\ nfl# A)- 3 ]|# . 9 #®®, ® ^fegfefel® 7]-S-0] u-oj- ip}7}°]} fe® 

#°fe8® W]7\ ^fefefe fefe#fe ^ Å M fe SISI®. © 700hPa 4^^ ^ A åé fe#® 

fefe-i 7H1 fe®## ®# fe SISI®. © feÆ® fe-ffefeHA] fe# i® Afg-tgfe X-jfefe# ^Ife fefef# 
fe®4Hlfe fefe°-S. fefefefe fe SI®®. 850hPa 7lfec>l -8 0 C 0 l#°l7I, feAj-fe^o] o°c° 1®®®, fefefe 
®fe 15°]## ®fe® fe SI®. ®®fe, ®§fl® fexjfeo]] fe® fe®® ^fe 3mm2] fe® 7fefe®-§- ®#®fe 

®£ fefefefefe 7]fe<y 5cmSl £-®fe fe Slfei- Trfefel® fe®. 


(a) 2009^ 11 9® 00UTC 


(h) 2008® 21 25® 12UTC 


(c) 2006® 121 16® 18UTC 



nH 3. IsHet fe® fel § fefife® 37H Affefe feo| A|fe® A|®fefe A|AHy 7 |£, £fe®®fe£, 700hPa Ifefe# 

fel trøg# 


142 édi a*fe oiim7|# 

























































































































£H^4S|| 0» 


2. #£J0| A1#“Eom Ai* ^ go 

dd^ fdJ°l Al-i-Jf5-0iq- Aj o^ÆO^ A]-§-§- dddd did §>^11 o]1£-j- 

did. °H1 ddd idd ^dd ^dd -é-Tdr^i- dd d°M 7j-^A o >0] q-dd-H-3., ^ h]°] did 
ddd dd. id, id did °H>ddd, ddd di- 7 0 >dd£, dddddd# 
^ddid dd. did d^i dddd ddd dddddA-i diddd i*id#d ^din- 7 H v 
i-S-dd, aj-# d^d Udi, didt -§-£ Aidd ild i-S-dd. d#l ato-é- 

ddi tHJddd *tiiddd d^w m iidd, tHSddd dids did dd du i# 
^ 71 - d&ddd did, dd- 11 ddi al! i2d- 13 # -s-d diid-id. 
as] 4 ^ 20111 m 23d dddid a]-§- • dd dd-i f-d-ddAi a^i 6cmd did d u 5d Anid. 

(a) 20111 1S 23U 9A| (b) 20111 1S 23U 15A| 




ni 4. 20111 11 23ii (a)9A|, (b)15A| X|dlJ7|£ 



OS 

0» 


ni 5. 20111 11 23^ 9A|0|| A§A11 15A|(+6A|1) UM-GOAPS (a)275K, (b)280K, (c)290K §111 Oj|^d. ftll 
m m? i id disn di. 
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Si 5# 20114 11 234 9141 rø 234 151 A ##44 41#1°14-. Si 5(a)4 275K ##44 
411 3H1Æ7> 441# 1# 4H4 ##(4 750hPa)411 1# ##(4 800hPa)SS 1*34# 
im. Si 5(b)4 280K ##44411 44S# 1171471- Hil, ms-il 1HO.S. 1 
700~650hPa HJI 11 ##7l#7)- 4111. Si 5(c)l 290K ##44411 500hPa 411°! 
Si 111 1P-1 Si 111 m A M 1171471- 4X1111. HAl, Si ### 1#SS 4#l7] 

411# 17J-7141, # • lilllll 1171471- 41101 7 ]&%*\ 1#SS 7 S >44 1#SS 71411 

4#11 44# sil. si Si 5(c)l 290K 411111 1.5PVU orø x^o] al ^ ^xlH. 
1.5PVU# 14171114 mi, 1x11 X41-4 4 47)71- HIH 414 #s ^x|f# 4 4 44 . 
Sl 64 40 ] 15)4 444 ) 444 Sl4-<IlS(234 06UTC)°11. 114 SSJ-4 7 }^} 7 J- 4 - x-^o] 
#s 5I4°1 #44. 1*4 4 #qi 7 l 4 )l 4 X -1401 4 x 1 o>a 5 i 7 l 140 ]] 414401 44-471 41441 
#s°14. 4141114 7 J -44 s-f-1-214 lis 1#44, 61414 444 444 44. 



ag 6. 2011 <é 11 234 06UTC S1414S 

3. §4 17|°J- #xyo| Ai# 4454 34 

14 144^4 AA 4# 444 7l4t #14 #444. si 74 4°1 441714 f 4 H 
#111# #4441 44 <4 ##4 - 440 )] 114 x-]-§-. fy] x^oj 4 x ^414 Anni. al 8(a)l 
280K 444111 411# 7 fslaa 4 - 0 ^ 7 l s^ ^ 44^1 114 goOhPa 41144 444 I 
441 700hPa -i-llll 01^.4 4 , 44 . al 8 (b)l SI l<ilS411 1 925~800hPa SS41 47 ] 
#11 41 4114 41# 444 1# #si- S°H4, 4 41## AA # 47^1 4#ss ^14 
144. 0)4 s>^tfl 7 H|Ai sil #44 1444 , #4114 ## 7 0 v^tii 444 44-4 4 - 444 . a 
4## 14, 4#4141 7 0 >4 l### ^xfl 4 -i- 4444 , #41, al 10411 S# 1114 1### 
4411 ##4# l#s. #x] 4 ] - 5 - 4 IS ### 4444 . 014 444 7 ]#, 4 a 4 s# 4444 44 
is# x- 414 -oi 4 al44s mil# 11# 4414. si 7(a)4- (b)# 4^44, #4443 
114 #lo] 44444 91411114 1714414 #l7lovo] u-oj-xia 141 s## 4 # 4.4. 
si #411 -## 14 # ll<y-1^44411 7 >i #^# 7 J-# 47 l- #s 4 ji 4.1 7^4x14x140] 40) 


1 44 étHI S*fe 0IIM7I# 





































0» 


< S4 1 rfl7l7l^ #)nv ql^ 0 l mm 7 W t^W. 8(c)S] 4°]tf °å^ 

°M 7 o Vi r °\}3S] Ufi 8(a)2l 44^ 71^4 s-^l-Tll W-Æ^l-Jl Si-g-§-1- ^ 5iq-, Bluestein 

(1992, 1993)-§r ^41 ^-71(53}^ 8(a)£]- 4 Vo l ^ ££ 

7}<Q(±t£ jr£)O.S Oj-E-t ^ o. ^-712] ^§-Oj 7^7)- $fe Xl^oj-i- 7§A] 

?> H l- S14-. 


(a) 201 Oy 11 4§J 4A| 



ZH 7. 2010^ 11 4! (a)3A|, (b)9A|°| 


(b) 2010^ 11 41 9A| 



(a) 280K 


(b) S-yE+l-tfc 


(c) a||o|c|lAf 
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□] OR 


i wioii m tHs m 


#^71^ 43=1 4^3 c)|i2joj o.q o_ a 2 oM AA^ ©, ©*]q 
^^7l<a-S] 01^.0]] tt]-Hig x^xjo} 7 J- 47 } AAAh 4^4 £VM>9S1 ^xl^olu}_ ol xl^-g- qxj- 
#714 71217]- 7^7\ L}e}lH, fy]® &$0] ^-7^^ 7^517} #7^M, 

4H°1 -f^?> ^°ll£ AAA $ Xfå xl^slfe -s-xjo] oiq.. 9(b)£} AA 7l7l<y- f^ 0 ] *)-§■ #4 
O-g, f-2}«}^ 7 o V T 7 14 7 '1©> 0 1 AA 44^4. 015} o-^ol Æ 2°M ^.o^V o.^ ©O.SX1, X14-011 7rø 

#4 AAAé: 71 ^ 1 -^ 51 -. 10^4 o]fi). 0 -A} 4 > o-^o] 4 H} AA 18.5cm, 

25.8cm^l ^o] 7 ]-1=41 h} gj,c}. o] 4 tf}°l a}b}]o}]a 1 71-1=41 44^1=: 14.6mm, 14.2mmS -§H§S| g} 0 } 
u )sH AAA o^ X}J3- Ofoj 7 J- 47 } AAAArå: ® 4 g}©. £VM^Sl 444) AAAA 444 AA 
olHS 44W1 &°1 rø 3-A. 




(b) ®-*| 7 |y g^JOl Aliy^os §4 


JL^ 9 si (a)£} x E >ol Xl 7 l<y- ^xiol A}-§- 440)5} o. 440.E -f-2}f- SHJ^MSl ^Bg- 
4 Si H>71| El o} 7 J- 47 J-E 4 xj-^i-xlnv X14-X14V4 747 ] gq-, AAA 4 ^rr ?H9 

mm 744x14 Xl4>0l ^o} o]o\ 7 ] 7 ] ^xl #4 2^0)14 4 64^1 5 cm-t ^a] 

q^^xj-oi oi^qn}, locml- qq 43llfe SM. AA*A= f^Tiqovq ^4 q-^MAi 44 ■ 44 ?} 
^7l#S] A^A 7j-4^=(xl4^)0ll 4iLt> °}4K§- 45 }. Zlf x14, 94 A°] H 14tV A^A ^Xl^O] 

714 4©# AAA qxH q-a} 744 ^ tflxl^. q^qq x}o] 7 } gjEHE 

qq^Kqqqo qq 4 7417 } ^°ii & a . q-q-q, qqov aaa q-g-qs. 4 -qoi 

q-q, 2 }q °11 AAA ol^S-i- 7}311E} HiÆtv 7j-4q=(q4q=) 011401 ^^ 44 . 


146 édi a*fe oiim 7 |# 









































HH-MAhE.il £14 <m 


i m xpw se m 11*11 om 



ag 10. Itifél# S447|£M 4^1 cil-asa 0 |SH 


o.%i 104 A #1# #4141 ##41 114 44 is.4, 4^4 Hl-W# l^ #11^ 

##4 ##4#till:# 4* 44 7 o v #444 444# 4444-. 444 v #44 ##41 44# B 
#4# #444 ##44 #44 4* o^i #^##44 ##### 44#1 4###4 1414 
414###4 4# 11**4 4#4 ##44- ##4 ##44 ##44 4H1** 4# 4#4 44 
4# 4444. #4444 ##4 44444 #44 ##41 444# 4U##4# ##4 I## 441 
l## # 471 - 4 # 71 -# # 4 # is. ##4# 44°H 444 #44 7\v 1###, ##4171414 144# 
1#* 4#4 *41 43. ####°1 1414. #4, 441 4#1*°114 A 4 M #44# 44# 
4# 4 4#H11 4 ^- 0 ] n-s l#o] 4447 ! 444 ##417141 14 417} #4444£ #141 
#4 4* 411 &##. 4#44# li 4441714 4*4 l#oj *rø- 7 l I41-&41 7rø 4# 414 
441 # 4## #144 44. 

ni 104 C #4# 4491441 44 1#1144. 1414 14444 44-414 444 41914 
#14- i mi #4l#*s #°1 §1 7 ^ 47 h 4444. if 44. 4#1 ## 4## 141 4# 
1## *444, 44141 ### 141 #*# *44 4#41 4U114 4H1** 4#44 1*4 
4#H 714)4 144 ##** 444 4#4°l7> 41444 4#4 ##41 441- 4411###} 4# 
#** ##*s 4#44. 444, ##414 41944 #144* 4#4# Ulli #41 41141 
1#11# 141 4111*4 ##11114# HIKkata front) 1 41# 4444. 
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□] OR 


(a) (b) 1HJ7IS 



ns 11. AB¥E*S2|Sfe?H7KlS| 0)1(2012^ 121 71). 07UTC, (b)H < |J7|££ 06UTC £15}0|B} 

dlW7h SK1SWI 11£ £ 1 * 2 |n|S 


ni U£ 20121 121 71 1HH Hils. £11-3.11. IH ^O] Hl 

£11 Jiojt} ££(li££il)i ££tfl7} Jill}. tflsJSIll^CLSt 7 M 111 HH} 

1-5-1, lilli 4-rfll^S HH Hf HH} HH. fH (a)H<*U o Hl Hf s# 
nH f-f-f HH ni ioi Hf- af sf- fif Hl£ f-É- 1 £ 11. Hl £H 

Hlfi'-ft HH £14 ni lldHHn-g- HJil Hf- f-fH ix^)i x-^fll 

Hl 1H£1 1H41 £ 11. 11, 1H1£ IH Ulli. 11, £H H 

Hi 1£ 7 0 V£ ££xlll H£l, o] £-ff £ -11111- £1111 1111 
£111 HBt-ail £ins f£Hl. 


f^l 11 HlJHtllH ni 121- -fi 111 £ 11. 11111£11£ IH 

£17} f£l £711- im-lA-1 Hina 7 0 V£ 4>££1- fHif 111114- l#n Hf H 
11 H n £l(f £)ns. 7 0 v£H°l 1111. nf H fif H°1 f-n £ina °]£t 1£1 
Hl 7}£H1 IH ff-ffeil, f-å-l f H-H f £1 ff illll Hi-Ha 
HHif £f 7i£x}o]7} 7}i e Hl tH§lima£f £ina f Hl. mil- h 



148 éoiigsiboi|M7|# 































0» 


§sflx 0 V3S °l§t 3 °. ojsi 33 xfe cl 3.711 q-Hl-v+cl-. OH ^ xl4Vxl7l°J-°ll £\+ ^<?1 tHS^x) 

-§-#°11 ^ Å å S^l-. om Xl#l ^-^s] ^ ^ESll( Baltic 

Sea)l- x^xl tfl^-2.3. ’t-S.'&Mxltr T-Bi 

■g-isl-XlnV Xl-7^ -§-7171- ^IxltV ol^l-TgAl ® Xj-^xl^Sl- TlXHcllXl- Xj-^ 

x]^^- Alio_^o]- ^^.^^(Browning and Monk 1982, Browning 1995). 3^13-§: x)-§-^ 

-f BlM-El-f - -i-^fe ^ 7 ^ A i M EflSl tHM'SoM tflixloj tfl-a Arø|l}. 


(a) 2012td 12! 6U 18UTC (b) 2012^ 12! 6U 21UTC (c) 2012^ 12® 7U 06UTC 



3g 13. 2012td 121 6~7U H^^OM ^AtølOII im X|4^7|E£h 
(h^ah WAjs siig^x!) 


[ ÉUSt! ] 

1992: 7|.#&W& S&4. p387. 

7|4 h §, 0||M7|#|]. 2012: 0||MB 

°J^ ; ^7|g q, 2009: tp\mm, C. Donald Ahrens M, A|zld^|A 
0HM7|#U. 2011: éQ\\ 01|M7|# 5^, &M 

0l|M7|#g ; 2011: 0j|M^?H^Arø1) - ^0\\ Mfe ^7^1 
2006: 7|4 h ^4 s7|0l|M, ULtfo^At pi00-101. 

Bluestein, H. R„ 1992: Isentropic surfaces basic concepts energy equations dimensional analysis. Vol. I, 23 pp. 

Bluestein, H. R„ 1993: Synoptic-dynamic meteorology in midlatitudes. Vol. II: observations and theory of weather systems. 

Oxford University Press, 594 pp. 

Browning, K. A„ 1995: On the nature of the mesoscale circulations at a kata cold front. Tellus, 47A, 911-919. 

Browinig, K. A. and Monk. G. A„ 1982: A simple model for the synoptic analysis of cold fronts. Quart. J. Roy. Meteor. Soc ., 108, 435- 
452. 

Djuric. D., 1994: Weather analysis. 

Ken Crawford 2010: The value of isentropic analysis in a modern forecast Office. A|A) ■ • 1 q 5^A1|0|L|- ^tTEAhst 

Ken Crawford 2012: The use of all star soundings to teach mesoscale meteorology. A|Ad ■ ^ □ ■ bShr-Allom 
Moore, J. T„ 2003: Isentropic analysis workshop, millersville university Isentropic Workshop: 5 April 2003 
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nj ok 


7 H*ié! 


fejlh U I—| (1000-850 S? gfeU|J2) 


*Ufl ^ 142]- H C0MIS-3S] a\}£*M UM##, ^S.!# -f§fl 1000-850hPa ##&-§- c>l-g-^>- 
^ *>Sf- 4^}^ $11. 1#1 1000-700hPa ##^51 # Hill 

H l27> 7^1-^. 



A ]#4 Hi^x] #<*# -4 HjOj ixfl # 1 ^^, ## 7l#&°g. 1281, 1# 7l#&°3. 1297# 
4M24. 11 1«# *£$*}# f«l 1000-850hPal #21- H13] 7 ]# 

S°1 11 IH# Hl H. #7jjoj xllAjjsl 850hPaJLEll I#! Hl 4°Cll 0 J 

H# HH. IH 1##H Hl H# IH # 11. w#l 11# 925hPa ##1 
3 °c t^osHHl. ##aj]1 91##h aig°M o|i##> 7 0 >^xi^ o_s.ai, s.#i H-h-h 
Hl 111. 

H 15# 20121 121 -r-miTl >tA^i 7 0 >Hlll#i tflsfl 1000-850 ##11000-700 ## 11 
11# IH Hl. fiAgl #H1# Al-g-<3tl7) nfl#ol| 00, 12UTC1] 1#H1 111 # 64 

uh uflsfl ihh. m h# hii, 1000-850 ### 1000-700 #h m #1 

#xfl #H # 0 ] § 0 ]- j£l HlH 7j-^Efl ##oj 7H?111 1000-700 ##1 #xflH # 0 ] o. 2 j 

11(11)# s.# Hl# ##4- 1000-850 ### £ #1 Hl ## Hl. H, 

111 uh ##1 Hl. 


150 m oiim7|# 

































fefefe o||# 


2 # 1000-850## 1000-700#$ 


121 1SJ 00UTC 5*112* fe 

• 1000-850hPa #$ 

#é|l° 1 fe - j.<*o\\ °\x\*y 

• 1000-700hPa #$ 

#fe b|°| #X|]#MO|| feo||°10| £|X|*J 



12a 3SJ 12UTC g^- fe, y^ ti 1 

. 1000-850hPa #$ 

7i#-y y# afe hi, ^ s# fe fe# 

• 1000-700hPa #$ 

fefe b|°| °a|fefe fe«# °io| fefeo| o|e=|fe 




12a 5 ^ 12UTC «|^e* H| 

. 1000-850hPa #$ 

*1l#fe 7|fefe y#0|| H|7|- L||5|fe fe«0|| °\X\*y 

• 1000-700hPa #$ 

fefe b|2| fexUfe« g-MOjl J\\^7\ ¥|*|£ 


12a 6SJ OOUTC *11^011 fe 

• 1000-850hPa 

*1l#fe ## 7|fefe fe#o|| °|X|fe feo| feE|fe 

• 1000-700hPa #$ 

fefe b|2| feXUfe«# §AIO|| 7\\*7\ 



12a 7a OOUTC yAiéHfel- ti\ 

• 1000-850hPa 

yAifefefe 7|fefe y#o|| °\x\*[ ti |7 1 majfe #«y 

• 1000-700hPa #$ 

fefe b|2| fefet fe«§ p °ife 



12a 8SJ 12UTC U| 

• 1000-850hPa 

*1l#fe fefe H|°| °|A|fei4 ti\o\\ Stol fl*| 

• 1000-700hPa #$ 

fefe b|°i feoii m$: a°i ?i*i 



ag 15 . 2012td 12a £«Æ! fefeOII q)SI 1000-850hP ##, 1000-700hP #$ felfe yfeH|a 
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n| OR 



U§3HO| oisH* - 0\U f® 

S? I #2| fefei) #(feg7|)fe §é|°| 7|§CHW£ tWI §»1 8fe fefeo| 

Sife. fe§7|7) 'gfe(fell) SJ*& Sfe7| feéMfe ygtHflce Nuclei)o| Hs. 

fefe. o|S soilA-fe nwgaiara § g^fe feSoil fefe fe 

o||mo|| ftg@ fe Sife fefe SSS *]|A|fefe. 


■ HIXHéH 
o o —i 

(Ice Nuclei)fe 

£EOL MXI 

OTTJ-I =TO 


^-7) fe°]l HjX^o] >4=. fefefeKi 0 ]) fefe ^fefefe ajfefefe fefefe^ 
Sts^WI fefefefe 7l^oi fefe. -4°cfe &&s£t fefe o_s Sr^l-Tll 
fefefefe fefefeJI, -20°c fefefe fefe XlfefeA] f-fe-fe-fe ^ 

fefe. 3. lfe fe Sfefefel 7§fefefe fefe-|- Jlfefe fefefe. 


a i. gjsajoi #^sMI £§3|fe 7 |£(®*|:comet) 


silver lodide S_2. c sj- S 

—4°C 

Kaolinite 1^4721^=0 fe 

-9°C 

VolcanicAsh sh^H 

-13°C 

Vermiculite 

—15°C 

Combustible 

—15°C 

Montmorillonite : £fe£]-nr 

-20 °C 


S 2. *|«g fe !§0P1 UgtH°| ^ b|#(Pruppacher and Klett, 1997) 


Composition of 
center particle 


Hokkaido Honshu 

(Japan) (Japan) 

Num ber % Nu mher % 


Michigan Missouri 

(U.S.A) (U.S.A) 

Num ber % NumbfiL^L- 

Ji 


Thule Amundsen-Scott 

(Greenland) (South Pole) 

Num ber % Nu mber % 

J4. 


Clay mineral 
Hygroscopic particle 
Combustion product 
Micro-organism 
Unidentified 
Not observed 

Total 

Reference 


176 

57 

26 

3 

30 

15 


46 

0 

2 

0 

4 

0 


235 

2 

6 

0 

25 

3 


87 

1 

2 

0 

9 

1 


307 100 52 100 271 100 

Kumai (lVol) 


70 

5 
7 
3 

100 
65 

250 
Ruckfidge ( 


28 

2 

3 

1 

40 

26 

100 


302 

2 

0 

0 

39 

13 


55 

19 


5 

14 


59.1 

20.4 


5.4 

15.1 


356 1 100 93 |100 

965) Kumai and Kumai (19^6) 

FYancis (1962b) 


Pruppacher and Klett (1977)-g- K fefe fe g) x}(Clay mineral)7l- -15~ 
-4°Cfe xlfe^feoflA] #fefex|l A^]i- aHJ-§- fefe^c]-. a. 

2fe fe fefefefe SArø Xj-fiSfe. Xj°]n)-c]- fefe«]2] 

fefefefe 0 ]] fe;P A>ol7> °fe. Kumai(1961)7} felfefe !fe°]l fea.fe °-5] 
fefefe fefe£fefel fex]t> fefe fefex]<*o]]A] Sfefe«. gjAfe]- fefe«« fe 
tS- 3-^1 fefe 88%1r fefefeSlfe. ^Sj-feE =- 2 ]- ^hg- -gfefeIr fe(Hygroscopic 
particle)fe H Jfe®H]A] fefefex] fefefe. fefe fefe 0 !] fefefe fefe-°](E feo]] 
Ai£ Sfe fefefexfe 7}x 0 V fe°- jfy( 57% )|. fefefem. *^fe fefe fe 19% 
fe51S ^Afefefe. éUfefe fefefexffe -g-fe«H)A] fe^.fe fefefe fe-fen]-. 

fefe«j] o.s.A]o] fe fe o. 32 ] 3.x] økgfe. iLfefefe Ifefe-, 


152 éoii a*fe oiim7|# 
































ajgsHoi o|sH* *e- fe oj|M *§ 


I 

(supercooled 
water drop)£| 

oish 


941 ^3] ^949919 j^Z^S] 949 44 49) 

7l^Sl 4914 ^94 g#919, -8°C 949] 

4 60%, -14°C 7)49] ot 25%7} 4914-|- ^bgcKPeppler 1940), ag 
14 94 94494 99 #3) 941 q-g## X) g#- 


I 

7|fe -4'C -8"C -10“C —15“C 

H|# 90% 60% 50% 10% 

ZLS 1. g 7 |feg ^i| A(5ES® §7 1 4f) 4^949 UI 



ag 2. 20131 111 28U 2U| 99gg(a)4 44El!9£(b) 


-15“C919 -4°c4 7)44 S#94 ojx>7> 7W l-^Wl gx^aSA-) 
«-#44 94 ^°14. °1 94 444 94)9-49 S# #°1 9949-, 
ligas. 44 4g44 47)1 #49-a ig-g-as 44971 - ggq sgqi 
494-5-19 994 9949-, 94, 9# 999 940 ] -L5°c—4°c 49 
919 ^444) 19994 HUj-STll 994 4 o]fe- 

499- 44 gqs 9991 gqg 4 44-, 
ag 2(a)l- ag, 20139 lll 294 491- ^p} 499 - 93 . #9-99 
9^991 941 4 # 9 W o] 4494 # 4 ^ 4990 ) 291 

00949 log^x] 109444 3.1mm9 7 J -444 444 5.2cm-t 

719-444. 449a(b)9 44# 714 a -I5°c419 -4°c(925hPa)9 4-ai- 
aiq-, °1 44# 7]44 #9 19«H 99 - 9-71 7 )-q- #4 94 

as9, 19^9 7p% #4 #4# 499-4 a#94 gq# 19«4 ls9 
#49711 4444 999 q-Eflqa, 444 9-19-491 ^44 94 % 
014 . 49-9, #4 #4719 4041 700hPa aq- 44 #4# °Jia 44 

g-O. #9-## H Ksnow rain ratio)7]- H 17 y H°11 44 9514 #97]- -g- 

41 949-, 
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□] OR 


71fe°| 3.71 


Politovich (1996)-fe- -f-ofl 5 <Hr7] 

*HH M^M Hf 32)- 4°1 70% oltfSl 

fiM *HM -10°C °14 V£ 1 71-gr^A-l X)]A] 

q-^q-, i«t -15 1 °l«H A 1fe q-f-S-HM qq &q-fe 

qMH Hq^q-, q-^qq^ -151! °l4Miq f= 
90 %7\ _ 15 " C j£q. ^g- q£S] 

-WRr flMfe -g-l^S] q«h§- qMq 7]x]]o\] f-0] 

‘gq-g-q q-f^q-q ^$i}7] f q-. ffSM q-f zj- 
qqq f f£ ®\^-4 f f-sl-n q4Hl qq 

■fe°] MM 4 1 313-, 7 0 >^q=qi qq q^q qq sq 

°IM. Hf;2lH 7l^ol -151! &Q5. ]£§■ 

f-f qq &7) Ufl^ofl f f £ 3.7)1 f f*|-Xl 



£*K£ 


7|£(x^) 4 qgj^-a(y^) 

■ q-q-^q- q-q € jf qi- 71-q ^o) 


7)7 0 H1 MM7] qf q-. 

Hf 4(a)q- £°1 ££ 1E°| ^xflq-qq ^#q^S) 71^0] o°C sq-fe ^qq- 

-4°c aq-fe ^q-’S, fe-q f q g>q-, sflq^l-q, f f q-qqq, <ax>7> o] qn. 

^q-qiq f f «i q^>§- q-q &q nfl^ofl o) qq q-, «ra. Hf 4(b)q- f-q ^i-(^#)q 

4M- 7l£°l -ion -¥-B°iqM, f f aiq SM-qqi S^-sfe q^qf q, q-f q-q^qoi «-i§i-n S «jq^- 





154 édi a*fe oiim7|# 





































ajgsHoi o|sH* *e- fe oj|M *§ 


ral-STfl tr°l m^q qq-, zl& 4(c)q- ^°1 q#q #y-q£°l -I5°c 45-°iqq- °}$A 

q# qq-q q^q -io°c iq- qq°fe q# q-4°w qqq- »1 qq-qqq q-^q-qqq 

qqq <åm q-q-l-q ^f°l 3. - o]x}s. qq-q-Ji q-§- A-T-s q-i-q-qq qqjq-qq## qq- 

#W>1 uj-HTj] -g-^srøq qqns q-wfeq- q°l Jfqxl- 3 ^oj x^HI iqi! 4 1 SM. 

4(d)q- qq ^7n t^^q- qf-q^q q^q -i5°c qqq qq qqmqq qq u° 
HS q-q-^q- ^°1 4qq 3. -o) qqx) q^q-, qqq-qqiq nq 4(d)q- q-q Aiqq^AH '£if 

q qiqfe qq q-q-q-q gfeq-. aqs.s qqq-qq qqqqHiqq nH 4(c)q- qq qq q-2r§ 
s.qq- q-r-q #q-. 


Columns 

P Lales 

8 ■ Ealusv Vjpor ^ 

1 ^Jprrssurr ovrr i 

1 | ;it water saturation 

\-r 

/ 

§ 

** 

S 

• 


I 

-30 


/\ 


-22 -16 -12-10 
Ttmprature (*C) 



ag 5. 7Ife* a-g-CHI q® 4S7 |of s4SKhPa)3|- fe S3*ll Sg(#*|: COMET) 


[ 4 h afeti ] 


*tS.: http://www.crh.naaa.gov/arx/nnicrQ/micrQpe.php 
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A85-508. 

Bourgouin, Pierre. 2000: A Method to Determine Precipitation Types. Weather and Forecasting: Vol. 15, No. 5, pp. 583-592. 
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Proceedings, 6th Workshop on Operational Meteorology, Halifax, Nova Scotia, pp. 207-211. Also online at www.nssl.noaa. 
gov/~cortinas/preprints/canada6.html. 
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freezing precipitation in the United States East of the Rocky Mountains. Jour. of Appl. Meteor., A0, pp,172A-17A7. 


Korea Meteorological Administration 155 









mm oiw t# 



*ss 

M^S(blocking)£ £Ai#cHoj|A| -y#°| o-*|7|°)0| m\*W 

•o h §0IIA1 §A|bl|-g-(zonal wind)0| EfSfElO y--^-tl|-g-(meridional wind)0| 
&É)Efe ^5[cK7|-ySfA^ 1992, Glossary 2000). 

4 h #^H^|CH|A| 7|°f(^)0|(7)) yn 

7i°^)oi(7)) ^o) seK^oii ggswi øa-i^oi m(=m i(a». nm. 

Kb)E) ao| O?|£0|| 7|^0| feO)7;|7)L) *i£|£0|| 7|°)0| ^OWE. 
A|0||Aj §o^ omt\& 7|=b m\5U m\m. 0|E) trøl A|0l|A| 

ymm ^7|a|ae^ø g^isn)) mm 
Al^-8- m\= 2^°d 0|-y ^lJ 7 |A|ASjo| g§§ gfech 500hPa H£^fOi| 
ZLg i(bM æ 2H@0| 5 h o|4f A|^1 mi M^-U S&o|2|ai ^ItM. 


(a) AgU nHld 


(b) m 



as i. 500hPa oeo|| Ag= nH@4 nHld^l 7|HSS b|JE 


I m 


1^10 nrø- a|5) 9-^-1- 4 1 SM# 03. Hf] 

2(a)S\ ££ _Eo|l7l- ^ 0.5) 2(b)S)- £°] ^403. O-x^l^o] w-h]=1 

^Eflo] 27>xl# cfla^o] oiq-(Rex 1950a.b, White 

and Clark 1975, Treidl et al. 1981). o] Onfl7} 1-3.7J sj] 

^HlAi, JL • *p]<Q tS?j ^3 -n-^ 0 !^. 
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(a) 2.a\\7[ M 




2. 27 i* | §eH 


(b) aa|*|7|if S 




COMET(www.rneted. u ca r. ed u i gr tI g!g!-gag 500hPa aUhgM~ -g-fhgj 47}t]sL g| Ajo|-ll 

SMp.1! 3). 3-ig 3(c)^ Rex as] 2(b)2] High over Low ^ -j^Mc)-. 


(a) £Q||7i 1 (b) Ss|x|7|£f S 


Ideallied Omega Btock (SOOmb) 


Idealued Cul-off Low (SOOmb) 

MOmb GbopotontM HtégMt 

H 

(c) Rex 

(d) Sa|ni7|y 1 

Idealiied Ru Black (SOOmb) 


Idealiied Blocking High (SOOmb) 

> —y 



SOOmb Gcopotenti«! Hcightt 


SOOmb Gtopotcntial Height* 


3. C0METE| Satellite Feature Identification Blocking PattenO]|Ai 47fA| IfsL^J 
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14f °-3. #3.7 0 1 o. 500hPa aS-f-# l-g-41 #444. af 14, x)i444 lOOOhPa-i- 44-$-3. 
144 IKSinclair 1996)4- 1#4 44iKl 200hPa# 1 44 4#(Stan and Straus 2007, 

Straus et al. 2007)£ 514. 11 #3-1 44# 7 -!)41-ÉL3. 14 #7] f-sfl H ff os 4#7]- Aja 
£144. 4414 4(2002)# 1#4 #^7J 4414# # 4ifl4 aais 4444 ^4=444. a. l# 
1441 4#4 #sf 4141 4 Ils# «-#41 #sf 41«1M 4 514 1414# ^4 
4114. 


QA 

ffrø 

^5= 

(hPa) 



g-M 

Rex 

1950 

500 

Ai#0| ^ im G^lAla gt 45£ 0|& tt-X| 

ion 

Triedl 

1981 

500 . xi-y- 

X|4 h 4 4 h #0ll SlÉ! 5171^01 30N ^m\ £1*1 

cn 

W2 

oi^^al 

Dele & 

Gordon 

1983 

500 

0i^a|7i +I00m 0|-y-, -lOOm 0|si 

101 


Lejens & 

Okland 

1983 

500 

OEAK40N-60N). 00|Spa HH 






CIICS Z(M-ZM t n = 80N+A 

< K-'P, 4=60jv + /i 


7-IEd 

Tibaldi & 

Molteni 

1990 

500 

chcn- 0, = 40AT+Z\ 

^“^0 A = —5°, 0 0 ,5° 

5e 





(a) GHGS > 0 

(b) GHGN < -10 m/°N 



Barriopedro 
et al. 

2006 

500 

Tibaldi and Molteni(1990)2|- i h °G °)E7i 77.5, 60. 40°N £J 

cji 

iu° 


Renwick& 

Revell 

1999 

500 

4 £]^o| 5iiæ°| s.^x\y\ 0.5 o|& 



3. HH a#4 #S.l 444« # Tibaldi and Molteni 
(1990), 144 4(2007)1 11411# af 41 #sf 

41# al# 114. 4#4 111-4 ##4 alll 
44441^11 #sf 44 # laf JLE411- 6)#44 

4ls 74)44414. 

NOAA1H# Tibaldi and Molteni(1990)4 4441 °11 44 
#^7J 441- #4014114 444a 514H4 5). af 
34 GHGS# 44VO..S- 44# tS7j 7 0 Vixl44- 500hPa 
as.44- 0^44# 4444. 


^ x|af A|: http://www.cpc.ncep.noa.gov/products/precip/CWIink/ 
MJO/block.shtml 
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(a) GHGS.sL 4^44 


(b) 500hPa ILE*M 0\^R\ 


BLOCKING STRENGTH GHGS [m(deglat)- , ]-OBSERVATIONS 
UPDATED THROUGH 02Sep2012 

6JUN2012 
11JUN2012 
16JUN2012 
21JUN2012 
26JUN2012 
1JUL2012 
6JUL2012 
11JUL2012 
16JUL2012 
21JUL2012 
26JUL2012 
1AUG2012 
6AUG2012 
11AUG2012 
16AUG2012 
21AUG2012 
26AUG2012 
1SEP2012 

6QW 0 6QE 120E låo 120\U 


KW 



O 


A. 



ag 5. (a)NOAAOM 4!44 1^444 (b)500hPa OhkifE| 


■ x\<* 

44444 *1*1^1 IWRr 4^1 444 

444 csflofoj §17} g. o^kg- 1;4. i^^o. ^ o.*] 

4J4471, 441 H 71^4. 44, 444: 

4441 44 4€- ^^2|-7l- 44. 4444 

44^4 4444 444 ^44 4 3 J4, 

444 4444 444ti, 44447]- 44^ 

7l§o_^ 444: 444, 444 4^44 4444. 

444, 4’ 44 4144 4-4™ 4 444 

44414, 444 7^) ^44 444 4451 ELT]} 

444* 4^1 5j]B}o] ^^>7H 

7^4 444 ^4471 444-A5. tfloj=o. 

IH# 4444. 4 5. 444, 444 44 444 JL7l^o] ^^ 7 ] #4 2^4 T^7]JL 
444*4 114-7] #4 2,#o] 514. 4444 °å7}°\} 444- 44 444 444 4447M1 4444 
4^7j ^4Kg_ ^-g-^ 4^44 44 s7]44°14. 4 7 1°11 4444(A0)4^ 444 444 44 
4444 44 -A^ 44444, ensos. 44 444 44 71440] ^ °]^\^, #^14 7 ^} 
7 0 >44 4 e 44. 4444 44 44^ #^44 44 4471- 444tl 444 ^uj^ojo. 
444 4^4^44 41 441^-4 4444 4^4444 ^4^ 4444. 

44444 7HJ- #^7 0 io] ^o] ygr $*fe 444 4^ 10E 444 44 444 444444, 

i 4 m- isoEt- 4444 44444 4474 4444. tl4 6414 5^4 444 444 
441444 4^1 1^x1101^ o s > ^ 01^ 4]4"~4 444 44471- elt]} 4444 44-4 44^-4 

1^.7joj 7 0 V£7 \ 7 0 V^]-j7 x|5a| 7[5 lZL, ^ 7 } 4 4 (Rex 1950a.b, Charney et al. 1981, Colucci and 
Alberta 1996). 
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olSHst 


( a ) 9599011 nrn nm m^d if-ays 




(b) ?ii s s m^d 11^*19 395 


ag 7. 4^1 1 S3g 1^19(93 40~77.5N S93 7||1). ( a )xS 5 93(75~195E), YS 5 Dt§t]53Al, 
a95°| 195 M3g S h ^t!4, 495 A|47|KS3g 49® °|D|tKBarriopedro et al. 2006). (b)5 
9^°| 39I51- §^0)A|0) 9390|| fist) 395 oi. 


495914 559 ( 1948 - 2002)1 99J4 5 - 3.14 4953 < 34 ?!: Barriopedro et al. ( 2006)9 19 # 
933 499-21 55914 9111 94 J 95 94514-9 39 74 4-4. .&a}°. 95 moe 55 ® 

9153 9949, 11-14 100 - 120 E 91 , 7 )-i- 9 - 4 ®!® 180 E 4591 9994 . 344 13 . 7 J 9 
® 4 ! 95 , 7J-5, 9441 , 114 9)193 xio) 7 i nfl4 31 . 141°1 7 RV g -4 953 #93 9 ® 
99914 49 - 44 , 91-14 °M 91 ®°] 4441 o> 4 . 


95471 - 5&914 IS.7J m 449 9141 ® 3953, 449 A 414 5711- 4453 ° 1547 )® 

9199 lim- 4444. 3! 84 lo) 534H 191471 1 500hPa 35 ® 7 I 453 995-915 

594, 3955 49401 9944. 9959 5901-0. 444 -g-l7144 a- 1 4591 59#o] 93® 
1°1 34. 4991 5959 97199 9-714- 57195914 1591 57l5°l 554 9 o] 9-4. 444, 
500hPa 05J-1 7^7144 37194 4595, 9994 954. 59 84 5°1 9591 44 500hPa 
3391 3 • xi7)90] 444471 449 39901 3953 51-93 9999 9953. 01999, 
4.49 9401 4114. 531 H"0] Am nfln 3939I 455 995, 99591 4714 591- 
1594. 


-- ch#stii® 


chsstiis 


500hPa 


l 

t 


^o| -g-7|7|- 

¥=^H0| W 


1 


4 f ¥2| S7|7f 

go| aq 


455971 


500hPa 


H?|£ 


*1?|£ 


ag 8. A1939 3939 500hPa 971 hH9 99 595 
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(a) ^E|145| tÉ^O|| ^7|°J-0| °\%\ 




3%i 9fe l-s^j aflqq 4# qqq-q-Jfqq u-q q-q-tfl qo|q- nq 9(a)qq qqq-q- 

^°11 ^ 7 ]<$o] °|xl^ ts? 0 t nflflol 4 >^ 7 l<y-i S-HJ-E] X} 7 }-§: >H X]i 

71-fS 4 tN* 1 «># iM A\0\q Cfl7l7> °Vl-^Xl7) ^q-, ^4 E i s's'^l'il^W l-^§> 

cfl7H]xi qqq- 4-q-o] q-xjq- 4, q.ojis, a o >^ x-iqq-q qqofl q-^. ^q-qq- q-q, -fq- qa-i jiq 
7]-g-iH °lfi #s.7joi qqjqi, q-f q-q-71- 7 }^ ^qqq-. je?> qq- -fqq-q 
4 ># qqqq, qq-i-o] -f-q-qqx-] m°M ^ 43 °-^ ^ 

^r°l mqqs. tvq-, -f-sflxj-o. qxj-q ^q. ^q_q. Aj-^oj qq-g: ^.7) x>o]qi rq 7 ]7> q-i-qq 

cfl^g: 0 ! t^l-71 qq q-årl q-qqq-# ^q-qs. tvq-, o] qqxj-q x-qiq-q- q^q x^qq-oi 
qqqxi qqqqfl x-jqq-o) m-q-^- q qq-, j_& 9 (b)qq -qqq-q-qi jiqq- &>] qqq-q q-f 
?!-& qqi- ift 
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al 10# HHl ##il 20121 5ll#l 61H1 1 101H Hl HH 11OaA) al 21 
HH H°1 a= H# Arø|i}. al 10(a) 51 221 OOUTCI 11- HilHH HH 
Hl 2411 OS. #7K##1 11)7]- all. 2411 #1 al 10(b) 51 231 OOUTCi 07)1 ## 
11- Haa lilla, 2411 aa H #ls #H $1-11 a#l all. 



(a) 51 221 00UTC 


(b) 51 231 00UTC 



(c) 51 241 12UTC 


(d) 51 261 00UTC (e) 51 291 OOUTC (f) 61 031 00UTC 



ag io. 2012S 5ll~6l a ®Ms Hi L-I’EH #ag SI. 500hPa osh°oa-|, AH11 g 
11 # 24AI1 asgg 11 , in aslg # 1 * °|a|&. 


°11111 ##aa °1H# 7i^-i ii Arøoj Til oh an. ^ 10 ( c ) 5 ^ 241 i2UTCi 
aaaai Hil m = 27)^1 mal, aiH ih udi imi. ts? 0 i 
om in -fin Hi 1111117H1 Has. HH #aa l#i s#l 

all. 1 i, 2411 i£M #1# an #11 Haa HH, oslH Hl# 11111 
#11 ##i HH. H 27|1 a Haa, lim# naa 1H11 #11 
(#0 ■ H)i in iHl laa fj-f # 11. al io(d) 51 261 oouTCi oli# sh 
^111 #11 lal, #1# H#aa mm. °1 om #11- l#aa Hil aaH 
#11 111H1 11 1 a7ii# A)#aa IHa, o#si HH1 taj m- #11 

#aa ill # 511. as) io(e) 51 291 oouTCi 1 • #aa Hil m #n al 1 Hl 
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114 44 4# # # 14. #1°1 4#°11 114 X^ltf Aj-Z-oj] 

1-9-4 #44#°-S 1411 jL&tø. 40 ]o] JÉ.14. TEj-^A] 1-S7J nfll o. o^ofl^. -°X]E]JI 

Jl7m4 1# tft 49Æ ft H4 > 'e 4 14. 44, ^ll #41 tf##!! 414 XjX]^ ^X 1 Jf^O.^ 
Jitxl- ^7}t}jL 5 |o] o] X- 415 M ^E)7iq- 4il4 4-°S l#! 7 ^ 44 . 444 °14°fe l^A-] 
44-9-4 xns.4 H 0 J 4 XjXlJ77l<y-0] 4# ofl^ # 14. 51 291 °1^ 

x]xlJ7 7l<y-2)- xflf-Tll ^#4 4 S.x 0 l ^ 7 \ 4lE)47l- Hf] 10(f) 61 3l 00UTC41 1 S.XJ 

44°i14114. -2-7H #1 4#^. jiH7i- 44441 44°1 4415] 6 ^ 4 ^ 4 . 

oli 1S.XJ 51)114 51 24141 61 314x1 4 1014 44& 44117-1 141 40.54 421421 - 44 
ofl£ 14# 414. 4#°il 4171 ojo] J7 0]»441X-1 x^l-i x^-g. 7 >1 xj -4 x-jxloj f 4 )o] 42 ] 
44 444x1 1441 xj-44 47)4 n |)4 xM 4 . #sl 4401 4x144 14 451- ^ ^4 4-01 
44 ##o)i 4 , 47 ] 71- # 414 # 40 ] 445114. 


(a) 51 271 



(b) 51 281 




Korea Meteorological Administration 1 63 





















































mm oiw t# 


■ 0||s^ 


4^1 1111 144 44 1144)1 oi^o. # ^14 ^ lurf 4 fi. af 124 al 

1011 if 4 4^1 fil 11 ECMWM nUl f i 35-45N4 141 § iliPlf. f-a.7 0 l sflfo| 
14111 11 (a) 51 211 12UTC i 411 lfi«- il, 26lfl aiff 411 1444 ^411 
140—150E°11 fil lii if f fif SL^7\ fif fi7 0 l 2 flfoj f^-f f (b) 51 241 12UTC 1 
411 IfilHll 25l°fl aiff 411 -Hil 441 li 130Ef fil fii if f f f. 
oh n infilt i 1 lai m n-ii 7 i 1111 ioi 7 i- m-1111.lai 
11111 4>4 1141 llill ^ ol^ofl 11 4^7J oli 14^1 ^ ol^ll 
411 fi 1117-1111. 111, fif Hol 111 faa mil, 14E411^171 il 
44lli 414 4H 41 144 1414 11 11111 . 44 111 f 4 ^ ff ff 
414 500hPa Illi 411 f 4 1^1 141ii 500hPa f-if4 11# 411 -f-g-f *}£7\ 

1411. 


(a) 2012 l d 5fl 21 li 12UTC OR 



sol 90E Mini 111)1 1:01 mil. 1-401. 1501. 160E 17o|. lsnl 


05/21 

05/22 

05/23 

05/24 

05/25 

05/26 

05/27 

05/28 


(b) 2012 l d 51 24s 12UTC OR 



05/24 

05/25 

05/26 

05/27 

05/28 

05/29 

05/30 

05/31 


SOK 90 K 1O0K 110K 120K 130K 140K 150K 160K 170K 180K 


ZL^ 12. ZLl 9CH|Ai Mfi ArølOll fl 500hPa ECMWF g 41i(35-45N) 0j|4. 
f^o Hil 1 4f 1. 


164é0||^5|fe0l|M7|# 
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MJOS Orø #§ 

mjos *isai7ioiw a-mw aa*fe sorøai as at ntt°i 

SS-slS, xig |t2S AUfoj Maddens) Julian(1971)S 0|# 5! A|# S*3lS 
MJO(Madden Julian Oscillation)^. MJO^ §S cH*§ ^M* SS 

sm sH34£oi [t^éh oj£OfoiiAi §§ei&i ^gsraxi -s^o^ omm. 

MJ02J ^7|g^ 30~90s(1~3s) §5701B), ENS0(EI Nino Southern Oscillation)^ 

SS* S!°hs SI* LH §§4 gy s§°| ^§ 0 | L^tlS. 

°EL|L)E)o| ojgg 7|§S§o m , EH# # SdPterø S*E|Ol 

SS ttHEOII SEH7|§a§0|| CHS 0|SH7h *£§!§. 

0|Ss(*|Afe MJ0°| 0|SH* HH2£ #0)A|0)0||Ai MJOS *§4 SS, 
zta|n 0|®o| 7|s g<M gj oii^oil na|sn M mg* 



SSSIS SSS, SiJfS SE- 30E ^f-2] -?-S^°l 

4S, m^ss es 12)- * v s w°n aw m^i- 

Ais. S^-SS S-S "rSS S^l-gr #0] ^-Ei-SHS. ^ 4^*- i°lfe SS, 

Sl^M S A H] SS) 71-SSSAi A 0 Vc)|xj og, 

¥-& -&SS. °ls SSS, -i-m 5 !!'# SSSS SsJ-S^i- 

-tSIS J17lS°l, 7-i^SSS SiNSfe Aféhgrg* 0_7] fe ^7l<a-0] ^ 
SS *Ai SSS-sL SS IrSKWalker circulation) 0 ] SS-SS^eS 1 SE). 
°1 i, 4^71^-71- SSS SmWxr S-W-4 SSSJl 7 0 V^ 2,71-71- 

SSSS. °1 -7-1-^S S#E. S-fS)7H|Ai Ai^oj 7 )rø- ^ 

é-S-S- SS1S tS&° 1 SS-SS. MJOir- SS é-S-S Ai^Sl SSSS, 4*S 
ss Aj-^i^-s- ssi ^-^ 7 } ^i-ji ^stii 
S*SS-, Se°<HM tSJS-E tS-SSAi 

Ai^USS*- SS ^SIWES. ol^g-SS-, Madden and Julian(1972)-S ES 
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W1 ^-CLS. 01^^ 7^ W Jf^oflAi 7HJ- n M 


ZL^j 2. Madden and Julian(1972)01 *1|Å|°| MJO 5/M.E 


MJ07)- ieHAi ojso] o]Æ.oj] <^^4. ^7j7l- 51X. #2]AilAloj-o]^. XXX-X ^1-Sfol -S- ^kmM- 

B H 3 8°(f^l XX53" -^# c> l] 51 c]-. Hostetter(1991)2|- Finney(1994)X X 4500X ^ 51 £- 

1-WH5H qw <g*jf- 5-oj-^uii, ya 34 7^0] 

A]ol-o]^ MJOi m Ol-g-tl * W] qxltl A-l^Sl 71^# ol^M 



ag 3. MJO°| OlgSlOl 1 #2|M|A|0h°J°| 
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2. 30-90^ ^71, 0|§4Æ 5m/s 

Ol 44 (a)4- 14 1444 414 414 7 0 Ve-J- oj-g-^H MJ04 ^ 7 ]^ £44 £ 404(44 44 
lO), 7 0 >£4 414 IS# 4114 (b)4" £4 MJ04 £7]-§ £4«h 4 , oi^ (a)l- 4404 °J5L°J= 
414 444 1144 7 0 >^rfl(A]f.)Sl 01 ^ 4 - -g- 4 , g)04, £71 44) (b)4- 14 4414 

41! 7l#7lS. 4414 £03. 4111 4# 1 - 1 44. 411 Xj-^tflo) 0 ]££ 7 l£ 51= 30—90141 
4110! "8H-5-3. 1 5m/s-|r 044. 



ag 4. 20004 6S£E| 20014 5t!77rø 7 KJ® mi°3. 4 ■ 14 105E* 33^ 33£ A|4 
4SKHI 4# (a)850hPa (b)44iaOA|, #yj Ajxis. M J01- o| D |§j 

3 . yy^oiw LfEj-L^ s# 

Zhang and Dong(2004)l 204(1979-1998) ^ 3 -xj-o 4144 04 54 64 14 lO-f 7]£00 
4444 44421 MJO 4°HI 44444. 04 54 (a),(b)l 4444 41-4 12-314 4444. 
4714 4 444 44 H4 444o(a), 4o~io°S41 44 44 7 J- 47 I- 4-9-44), 44 7 J -444 47)4 
14 o£ 1141 m-4. (c),(d)l 4444 41-4 6-914 4444. 4044440.4 144 44 
M ai-Bj-o] 144 - 4 - 0 ( 0 ), xj5L~io°N4 4lt 45144144 4441141 #t=*I|7> 0444). 

0.4 64 4^44 eH 144- $444 ^o 60-18011-1144 KxD! 4 o(yl )44 7rø 441- 
0414. 4 olll 41-4 1411-2141 5°S 114 7rø- xjti M J04 141 o^o, 7-8141 
10°N 114 44 MJOl 141 io] 4 _ Salby and Hendon(1994)4 Zhang and Dong(2004)0 MJ07]- 

441 414 lo 4141 7rø 7 J -4 xj-og.. 141 414 4441 44411 441 #4 xj-og. 7 H 0 
411414444. 

4-511441414 1410 MJ04 144 414! 4714 . 444 ££ g £ 4 < 4 a ]<4 H4 ?W 
l v 4 444141, 45 L 40144 S 1 - gxjos. 51441 4441 41111441414 1410 °1£SK=- 
MJ04 4403. 4444. 441 4114 MJOl 00041444-4 gg(Hendon and Liebmann, 
1990), 441 4114 MJOl 444 H(Lawrence and Webster, 2002)41 4H 444. 
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ag 5. g* SH44 ££(*4 44)?|0|| (a),(c)850hPa *AMg4HS^4fe)4 (b),(d)44ffi* H 4fe) 
5A|. (a),(bfe 12~3S, (c),(dfe 6~9-8* 4 D IS(Zhang and Dong, 2004) 



ag 6. 204(1979-1998)4 4£ 60~180 ,, E» g*é|0| |« M0144 ag°^A|, SAH-y-y 

(a),(bfe 850hPa gA|H|g, (c),(d),(e),(ffe 44* 4° 14. *442fe (afe SST, (bfe 850hPa H|g, (c 
44, (dfe A|fiH)g, (efe 850hPa *444, (ffe 925hPa *444* °.|n|tl(Zhang and Dong, 2004) 
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4. 0IS4 gi 



Wave Propaqabofi 



ag 7. MJOCHI 4§) mi?g44 o |=o)| 4# sst m\ 


Madden and Julian(1971, 1972)4 u l] Tn 

444 4W41 44 444 44 

44 44# £4 74 44 414444. 
4S-44 4#4 44444 444 4 A <D 
44 44^4-9-i 44441 44 44 44 
444 444 44ii 44 44)444 
4444 444 44 41)444 
H444£4 444 4444, 44444 
444 44isfe H44#£4 44°1 
4444. 444 4 4#££fe 44 44 
4#£-4 4 A}ofl o]§fl 


5. ENSOOII o|lh 

MJ04 411 4 4444 444 44 

44 4o~år £44, El Nino-Southern 
Oscillation(ENSO)4 4414 44(Zhang 
and Gottschalk, 2002; Hendon -g, 1999; 
Slingo -§-, 1999; Bergman -g, 2001). 
MJ04 444 44441 44444 
a g H4 o.s ##4 44 44 444 444 
£44 4, 44444 £444 44# 


(a)La Nina (1989-1990) (b)neutral (1996-1997) (c)EI Nino (1997-1998) 



aS 8. 4E4 kHSSKHI 4# 200hPa il!!-M(44 21) 141 #4 21# 0|£4, S41 44 21# o|£ 31 
30-904 §£4 MJ0 ^7 m 4o 14 
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sn. mm, ##33 oi#t## #1111 u-^ ##33 m i##i o i i#oii. 

11, tHM- T^^o] #30] -^Hfl3|o o to] ##31 Hl MJOl ### 

^lll HH #13 13° 0 > ##33 XlHH. H 81 (a)!!## i, 11 Hl 

1 # H# #Sjl #2]X)1 #d IHH, ( c )-gu|Sl IHH 1=- H# g.o]7] 

##1. 11 11W #H Hil# ##1 HH #111. o] filis. Slingo #(1999)# 
MJOl ^7} H Hl m l#(decadal variation)# 13 #31 m h]^ MJOl 7&5J\ 
HH ### 3H. 


| ^amaKHISS 

i. e mm isi ssi 

MJO# llx^d!#)! t## 3#1# 31-2-3. #b)x) H(Maloney and Hartmann, 2000; 
Higgins and Shi, 2001). MJd HH H# 11# 5-111 #1°11 HHH 1## x^lHIl 
11111# H# H. MJ07]- HsFoHll 1#1 tiH #5)17)1 m SU IH l#oH_ 
H 91 H MJ07]- 7J-H rfls H# 7]#33 I## ##33 7)#1 ^ x#]^ 

## 37]^ 117117]- m-111. MJ07]- ##33 11 Efl#l ## <§1 X-UJf7l- 1117] 

## 113 13117-1 11133 ol#ll. 7J-1 l#Aj Hil# #133 #1## Hl HSrø 
#11 ##1 H#3l IH 11x11171- !71j#7l #21133, #11 0)1-1 MJd 1HW11 
m #°oHi iit- i# i#i hu, ii, i! h##io] i3ion 13XH1 

131 1# l-o-o]] 7]HH# 37#^ #11 oim Efl#l7jol ixllll. 31 10# MJd ##33 

o]#!! 11 4># !!(# 7 j])io]i 0] ^ m-x^lTlH- 1 30]#1. x o ># 11(13 317|1 

#1 DU 0 ] HWH IH nfl 1#! m-A)]H]37l- #71-1x11, #Efl3goj=o|] lx)l 11)1 7-Hlof# 
#1 1#1 1 A 5l37l- #31x11, #ElllO o l:l tfllofo] §]Hl7lll #71)13# #71-11. 



3S 9. MJ00II 11 3xfé! 71# #3371 fr#7H# H7|H 
HH# 37 Il-a S|7j# o|n|lKRui and Wang, 1990) 
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mm oiw t# 


Composlte Evolution of 200— hPo Velocity Potential Anomalies {10 B m a s _1 } and 
points of origin of tropical systems that developed Into hurricanes / typhoons 

3D-p- tt. - 5 -tt-j -■?- v i - ; m. t - t l -c - « 

day — 1 5 



120E 18D 12QW 

Longltude 


day -10 


day —5 


day □ 


day +5 


day +1 0 


day +15 


ag 10. 200hRa #°| &°j 2J2| SÆJ m 

°iom m ^Ayoii e m'um sinis 


2. 01*21 7|=^ 

-f°ltl 7]«^ ^Efl3goj= J17l<y-(North Western Pacific High: NWPH)2) ^^2]- 
33, 7 0 >£2]- nj-ot NWPH2) A)Æ 7H>Vx}2)i ^ 

°M <#2) 4^7121- n^2] 4-SlM^HI TrMi. 

il- 1 -i, W3j ll(a) 2 ]- 4 >ol 7 j-§> ytxl-oiq- a>£i ^o_ 4 =. 

3*1$: X^ 5L7]<$q Sjxlol 7J-S|.s|n|-(IIBJ C,^). 7j-5)-s1 

3-?]°^ Sl^-gr 713^3 ^ oj=o] 4^712} jl£Sl in-jxj# -83*13 °J=3 iflHfe 

Hil 0 ] Vil: 3 <i c i. Yanai -§-(1992), Tian and Yasunari(1998), Hsu -1(1999), Samel -§-(1999)-! !°( 
il-1 7 0 >^7l- i^-g- ^I7 e vul2l- Oj^oiq-Hj-S. t^ÆO] cfl = 7^7]- 
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15]^ 3-71 ^ AAM 7 ] A^AAA £&A f°WoH 7 0 v^t z. 7 }a]7}jl, 

012 ]- HVrfls !4?1 -^4 AAAA 4-4444 <y£ -i- ^M°HI AAA 

344. 3^ U(b)4 4°1 A^y 4^44°! 144 4541 m 4 -f 4444 3443 ^ o]-E. 
*1-3, <gt)14 u <H4 l«l£S °]^R=- 44-51 443S. °1W}. 


(a) 44 4^3401 S444 °]34o|443 440|| 44H 4^ 



-N-EiMB^r 


ag. ^g7|p| oisgg | 



ag 11. MJO°| ?|x|0|| HH§ NWPH°| ^4 4471 0®4g. 
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(a) 51 ié 


(b) 



Hg 12. £« 15S0 994-2008)2) §3 850hPa a)S4 0LR(w/m2) MJ04 £)S€! £S)4 ^£|l_t3|0|| 

#£jsfe yxi=°| *]S S£» -iS 


WiHI 1-^-SV J£o)ig MJCfe a)£* ^jo) 4^0]] nlxl^tfl, ^lzrø 

SLESHi+HVMI l- H e V ?> tflf# i'H W^IH 417]^ 7)^7} 7 0 >S]-£)J7 1 VtøftjL 

^ ^-7} ytxMERKE ^°\}*\ 3% 12(a)fe ^ ^7l£ofl MJ02]- 

^5)3?1 7l^& ÆA]S> 3§^-xj o_s. 5 -ij ^ ol^o]] MJOtt ©l^M ilarø 

7 o V ?) ^7} M-eH-M, ^ 9-f-Efl^ 4f-#°ll rl^ltl- ^3g°f 37}^S. ^-2-3. ol^c^n^ 

12b %3i). MJOS] ^7]4> 3$ I2(a)sj- ^-o] 7 ^ ^lzJ-nj-2)- 

Jil7l«a-Sl tg-2]-7^ ^#3] ^M^a] #^Sj- ^ XJ-jL-g- ^ 7 ) $)l}. ^ 0 KI 0 )- 

MJOi £]?) 7^. 7 \7\ S-Aloll g-Tgg-n^ MJOi °)g> ^7}^ 
^-tll 1-Q-ti- -S-4i°lE)-. 



ns 13. am- d§«m°| °|x|oi| te« yxi=o| 0 «4 H7|°) ?|*| 


1 74 éO||^5|feO||M7|l 
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HHJ-O-S- 112} &>] o}2_1 ° o]] x}-Jlt 4 51c}. 

141, H l4fll 0 l 512-llllS. -ttEK 90~120°E)°fl Hf- 14-1] Hf-o] 

1414 Jf^o^ lllff 71- 7^6\ ^ 5fS] ^7]7\ 4-444^ 15M 1 5/1. 4^1 

MJ041 f 1 tfl^. ^O] m 132} fo] 90~120°E°]) Hit 44-, 14144- 444441 44 

l 7 } 7jH34 Al* H/t B] j3_7} 5/1. 

141, 4t 14444 Hl# 7]#2.3. tf 7j-£Oj ^5}S. JlBjé} g-go] S^H. 


3. £4 i o||#x|£ ## 

nR NOAAllf HH MJO-2} 444 -g-lH} oflapj-g- UHU 5/1. ^ HH http://www.cpc. 
ncep.noaa.gov/products/precip/CWlink/MJO/mjo.shtml °]1. Hf 142} H IH Hx}_g4J o|-g- 

14 MJ04 HH 7J-S.S. H.7}«V 4 , 510 . 4 . HH4# -fl <sj]#£ 7^11. 44444 4# ; S(5~9f ) 
H14 4Hf2} 71^3] <HM- H^-os ^1 tf HH144 ^S-f- #4 4 5/4. 

Hf 151 4 hf iKHhir 441 gHtHH HH} 414 Hl] tf-f- 2414 H444 xjy 
4 1# HHll 44# 444. 51 1012 } 151 4444)4 

4144 l£x}oiq-a}£ tLg-o} HIHI 2}H}4 |s]i}}2 vféffeL H 

HHl 4-11 4 511. 51 2012} 251 4114417] 14444 ^^ 0 <H HllHi cflHl HU 
111 1117] #4; H4 f f44. 543 30141 61 141 114 IIIHH io]xl g>°4, 
isloiiiii Ajl 114 1444 44011 °111 2.115/1. 1174 4-1111 Hal 

4t 17-14 4 -ojo] 11114 fis. g -111 5/1. 


(a) 11114 l2ii!-M(200hPa) 



National Weather Service 


Climate Prediction Center 
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(b) OLR ®x|- 


(c) 850hPa 


OLR Anomølies 

27 MAR 2013 to 5 APR 2013 




6 APR 2013 to 15 APR 2013 


o 

-10 

-20 

-30 

-40 


16 APR 2013 to 25 APR 2013 



Reconstructed onomoly field ossocioted wiW 
u850 [7.5*S,7.5*N] (eint:1m*-’> P#riod:26-< 

The unfilled c on tour s ore GEFS lorecost reeonetru 



UAY20I3 




<o 

30E 60£ »OC ,20£ 180 .50* ubw 90* W* 30* 


-6 -5 4 -3 -2 -1 12 3 * 5 f. 

Time-longitude section (7.5N-7.5S) of MJO-Associated Anomalous 850-hPa 
zonal wind (m s' 1 ). Blue (yellow/red) shading indicate anomalous east to west 
(west to east) flow. 


as 14. oR N0AA0M xlgéfe MJO 0|| 



as 15. OR N0AA0M XlBSfe MJO 0|ftJ|-S(200hPa ±E2!M)3!t fH§0||Xt 

°|0|S. 2013L4 5a 5U OOUTC S 
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£ 0)1# 7K)|@A 

?a|L)£fe 1^011 @59°^. 5.9£|(1981-2010, 30S @3, gSB 5.1£|)1 
S^l-^h 4 eHD), 10S(2002-2011)9£ IS 9^ 8.4SIS 39 14(7 [■ 
g7(8fe ^A1|0|DK §)Afe g^oll L^L-WEt. 2009S13 9lO|L( 
101011 449 sH£ 999. o IS #011 A-fe tW°| 9441 o|§, 414lo|| 
SS D|x|^ 4399 eMII 939S4 o)|#9SS 9##9 39. 

* SfA)^. OJoH 1A|7h =§£ O|A]|QjA|(PM10) 400Wm 3 O|Aj’O| 2A|y 

°I9 X|#H 5°^ 0 ||Aha tqj 1AI4 ^ 0|A||Q|X|(PM10) ££ 800Wm 3 

o|-yo| 2 A |9 o|Af x|^a 50 ^ 0 j|Aha cq) && 


99141- 9?) 1H14 99111 119 49^1 PM 10 ^£4 
%Ap^7l#-t 4194 911 7rø 4111, 111 %A>4xl^A o >4- 014 
91 949 ^4 s it- 441- 4 44. 944 14 444 4447] 
1914 4A1-7]- 9191 °lf4l 14 91 444 1444 Is. 
9-2-94. 



^ 19 914 111 9411-1- J7H1A}44 ifl-g-i-nion 4 a}7|- 

444s 44. 11994#1- IHHH 4A}7l- 4449, 1 114 
41 91 941 49 4 4 £- 71 - 94 . 99, 41 91 94 9914-1 
947]- 91149, 447} 61 - 4714 , 4 111- 1941 4994 

4119 fi-1499 4 9-4H-S 4144 44. 411 14 41 4 -s. 
991 71 - 94 -g-l 9lo]: xii#9i 9#sflxi 919x1-71- 99-S# 
4 Til 499 4 97 ) ttfl^oi] 850 hPa 91 Sil 1 99 191 7140] o “C 
llllls. 499 9£4 94. 9414# 14-11 1-1 9911 491 
94 911 0°cl4il4 941 991 7 ^ 44 . 850 hPa 14-§- 
1-994 144 949111 5l|4#.£7l- 9 = 850 hPa 44111 850 hPa 
61 ia4411 «H997l 4914. sl 4, 9l9S-'i(ADAM2)4 11991 
1# -g-l-S 9-2.94. 
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fM-gi) Oj|^ 7 (010A 



500 hPa Q\E. 



nS 2. ItSS 1W°| 0|§7fe£ g*]0|| A^g *f:HAh£(2011 td 4a 29U OOUTC) 


• °£maMi gasm*ife 

SAHJS ^ £A| 



t£X[7\ -f ol-E-sfl 4- 7^01 °fex] ^SSfloj: 

$k*\7\ -g-^ofl 4°<f=W °l-§-^7l O.^ 22]- £°1 

##^7)(500hPa)i %n ti^ 7l<g^<>m- lelx]7)<y-(cut-off Low)c] 

^%-^}°\] itg-ft- 71^1-^ -g-711- -g-^1-51, 7l-<gsl 

Mt«^] 4^1 dJ-.^O.^. f ^51 Aj7l^j- A^-gr 

7l^-#4- 

7l^-l %A)-Blxll- ^oj] tLo^xlx]^ fh}. tq-Hl-A-j, 

700hPa xj-fj- aj-^o] j_& 22]- ^*1 j_& 3£ 

^W'tTl PM1°M -fs]L|-eHl <g%>-§- nixjij %a\ w-th^a-]^ 

S-Ai^o^ 


500hPa 


700hPa 


850hPa 


LOOOhPa 



ni 3. ^amaKHI g|» ^ tW°| £A|£f hai £ 
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Al^igoj Xj-SV #§^°H >g3j 0 ]%®^ O] Ufl > %A]-Di7lo] £ 5 . ^o]S ^ 

850hPa ^°H 700hPa q-Ej-v+i}. -^tb ^ • *b# ^712] xl^-'ff- iq-5]- 

*MW -§--2-3. S^ ’d'P-S. °]^\3-, °i^± ®)37ll °l^Hr ShU^M ^S) 7^ srø-=d]| So] 

aI^P-S. A}e]-7lt^. 



SM-b2| °l-§-^3fe JL%] 42b £°1 gl^Aj-^ ^T^l-S.1- ol&SH 0^143.^0] h] S s. S-gfl <gxfl°l 
^32f cfl^ § ^ ^ ZLf Xln]-, al^S-’S^l- ^2] ^A^X] ^Å]7> 

°1^ A 1^2] AJ^-g, T^l- 4" fli}. ^Afl ADAM2 S-Uife ^xjxj-2|- ^x^xj-^o] 

■S--T" fl*lfl, <44^1 °l-g-^S2] Xkg. X]^(J7 OJ2]- 3gxl, ^4 Aj-Dl-, aflflu} ^AJ- 

-§-)# -g-a^A] 7]<MS. °M -¥-°<M fA]iES] ^Sf-71- >tHt 4^ fli}. -g-^l-xll 

A^lfl-j} ^4 %A>o] C] «1-5>n t^M^O] 4l-A 7 |ao| g|xltb %A]-i=. tHM4H 

rl7.lt> tttt ^^4 2]tb ^AjXJ-O.i xl^ofl ^olxlxiq-, 7j-t> ^7 0 >7l^ Xl^ofl ^-<^7>T^Ar| X]14<Li 

™^7ll 4^ fli}. "W, %A)- cflJjL Ajoll^ ^1-a.^Sl #2>A]A^ #o}*}o] J}^ ^Xfl 

£AH-§- -g-Sfl, xjxl^-21- t>^7lx]oi o]Saj-^ U] 4r5L -g- 7lfl}|Sl o]^.^ lg^-f- cfl^xlf. 

4l4btb 4S tilil- f-gfl 2l^ ^ofl irtrsllo): §>r^ o] xl^xl o.i PM10 

4b# &2] ^121- g^A^ iiai#, gP§> #2] *H# ^^O^t}. 



i i! 5. #A>°| 0 |sbh|f “*]o|| Abg7fe*> iJ7|E ^7^(2011 *é 4i! 30H OOUTC) 
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gA4*! §J Oj|# 7 (O | gA 


-f %Ai-7i- o]^i-7i tg-tv ^7i«y- mi 4 ^ 71 - *143 ^ °-xihhoi: 454 

OL^ 5*13 700hPa 7 J-£>SSMI $~m 1^]- 214. SHJ3£°1 *\<$*\ f-^S. l-§-44 

44, 7 l-&°] 444 ii 0 ] '4 & |-\+ i m. 850hPa 24^1^> 7]-gr 4- 7 o v 44-S: U'S^l'Sd 0 ] Ir444 

WHS %A)-2] <34# H>7l >WRr #O.S. 444 # 313-, 7}3- i}7£ 444 44# *rø#7l- 
4471 i#i F£7]- x)# %AF1- M-m-y- 7^0] 500hPa s|m i 7 ]^ s^x^s] o]-g- 

W-C 44*1 0l£-H o V^4 mm ^(ol^Sfi] <11x171- oj-y o]^H o V^o] ^xD^l-HS., ZL^ 64 4# 
#4141 -fi sw-s] ois.^ s> #£. ## 44t 4 gll. 


• ^Z|LJ 3 £ 0 | 53 £ SM 



4 



500hPa 


500hPa 2fgt 

''X-)7|Of-a2t£2j4 1 ^ 


700hPa 


850hPa 


lOOOhPa 



c|)7|2| 

4.^#2l4 e JS 
swg IW?!x|» 
S*°l 

33°l fiB 7 IS 

*SM7|jI0|* 
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ag 6. #A1°| 0||=. g*j £AM HAjE 


inH^ 2 ! #Alx|4(Al: Aerosol Index) <9 4# 71b 2 ! HAKDCD: Double Channel Differencerne 0 )! °-frr 4 
WH'É 2 ! * 10 |* o|D|ofe HUn liAUfe £^40), 7|b MTSAT *|2|*l<g#o|i4 5j2|^$t^|A|4(|0DI: 

Infrared Optical Depth Index) <g#°| 4 • m «H 4 |o|a| 2 | 2RH*I 2#1 7HmS!l. 

#A1A|4(AI) = *2|*1 - 43421*1= [(Tn- - T,J - (T*„ -Max - T, J ] 

(°|7|A| T* 11-Max b 10<H § Sun ^A|7|oj 11/im *||M nt^ 2 ! £m°£ S\±m 12 *1143) 

2H1F, A|±L2£7) ^^31 S2l7)b 9b Wl &°l 71*19*1 $ 3 . A|«0)|Al #A* ifofe 9b 2 ! *H?fO|W ^#4 
4§7|°| *lb Ib 52| 9b 4942|*1 971l&rø*H -0.5KMC1 ® ^» L l H||942|*l£ Tjlb, a 0|Ara 7H2|*lnJ 

7jlb£)o^ ojéH &A| 2*)7) 51 °°? bit 2*4. o| 3 ° M0D | S <gAh 0 |Lf MTSAT #*)<§# § cfs gApg#* *p 

04 #A44t sm*4. 

PS, 442)4921 snow cover 99° 20121 21lOUm C0MIS-3CHI ÆfEJ2 2P4, 942) GOCI S4£)999b 
31141 C0MIS-301IA1 ■§■ 4 ojcf MODIS 1E1^?P 7lA|*MÉ# A^olHS. 4 2)°ll2) 1§# 4 211. 
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7|tf?14£ £44 !§ 


i swsaoii* 


-f 21443. 47]4 4<>M 4*3 414=14, 74 #o] 4514 44^44 500hPa 4*, 850hPa 

7144443 ## °1-§414 44^ 44 °l#43l- 4444. 



ag 7 . 3444<»l #a) E 4 oii^aii *faAi3(20i i 'é 51 1 §J ooutc) 



r-UWC 11»*M Potart lal T«v OO >0.00 1**« Sat 1* OQZ KM*r-ll 



^4 A|7j|« (oh 4 ) 

5 H '• 1 § (Seod) 

WMO ID: 47108 

Time: OOUTC30Apr2011 

Vafid: OOUTC 30 Apr 2011 • OOUTC 03 Ity 2011 
09KST 30 Apr 2011 - 09KST 03 Uay 2011 



ag 8. #A1 Eg A|4 0)1=011 S-2I7feSh *13(2011 td 4fl 30H OOUTC, UM-RDAPS Oj|=g) 


45144 444 4444 444 PM10 444°1 71444 44 #*7]## 44 44 44 #* 

4 * 44 - 1 - ^ 4 ^ 444 . #* 4 * 444 *4 84 4°1 44 444 #*# 4444 447 ] 444 
*371- 4444 44# 4*4 4 44. #44 *34# 4^4 44444 #44t1I 4444. 
44444 41#414 4-444-4- 441 4^oi 850hPa 44 #414 444 47J-4# 443 #* 
4*4^ 0 . 3 . 4*4 4 4.4. 

44 # 44 hvo] 43 . 4 . nfot U- Ai 5 _Hi ^g-A^o] # 21443 . #4-444 44*4 

%a]^£ 71- 4# # 44. 441# ^441 44 7143, 4*4-4 47141 4#7l#7l- 44 4-71-4x14 45. 

44"# 4# # 44 i# 0 !#. 4441, °44 4*44*3. 7J-44 i#*# #371- 4# 

4-47} 444 4 44. 447-1. 4-7} 41*71414 44 441 4# 4-°l# *b#11444. 444 #344# 
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SA|e*| li Oli# 7K)|@A 


850hPa 7 l^oi 500hPa a^I^ 9 ) 0 ) 44 , a}^ Qjrg 4 ftonj, x] 4 > 

PM10 $3L*t ^ siti)-. ia 9 i=. ^-A\ 0)1421- sai^* .8 .^ 

3W. 


• ^ElLlEKHI SU1 gtf i! at 

oil# 


500hPa ^S*0|E g-fej, 850hPa+ 
24A|^ 71£42 OltStf 

°g g-A|3s 5! £SfA|# 


H2+£#+HHu|:ni«S5|| 

»Aigu sn a! oii^r s# #°t 


y# aoii il# »ai 

(X|SO||A| #Afe C||7|7| 0|§I|E|2 

é®7|#7| £*||£f ao I yoll H|8H m 


4S+0#+ii7|££AjS«§ll 

SA|gSA|4^g 


500hPa 


700hPa 


850hPa 


LOOOhPa 



ni 9. ^aiLlEKXI »Al- SS <u 2t£ Oli# ?|5l 4A1 £°f4 


lyaKiaa^Em^ 


=M t¥!A|o)|Ai t?!?!- ?m ^h|l^s ££x| a|w# s 4 °(4. 

S4 3-444^ 7|#°J 7®# D4 y 4 °Jb 3S°I S#. n HA|xh gts *!£°1I 014 ^A^xig# 

S4 72A|t)§°) 6A|S s## o' 7| fl|#S #A|H1S 0 |§S) 0 ) o)|#*)4. n££ 1, 3, 5km£ 4V4 7)1^# 
44 157H, #4 17H, #4 47H X|*°| 4S 48 AISS «fl|Aj§ naj 30 ^ 10 0m, 1.5km, 3km, 5km°l 47(14 
1444 o)|#S4. 



201ia 41 29H OOUTCal Sa44£(48~72A|2 ®0]| g* 5! 
S§|g 2 # 7 JSA|g°| aiAj 7 j 4 BI 44 S og! 4 Sig) 


VALID : 15KST 30 APR 2011 UM GLOBAL N320 



2011 a 41 2911 OOUTCOII 0||#«1 41 30H 06 UTC°.| 42 44E 

(gVAias 4 i 29^011 ass wai°i gt» as 4 4« 
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[ ] 

444, 2011: 44# 0|g£[ ££1^44 7|44M #g 21-0|J5. #7[4I4« 44^44. 

444, 2011: #AK±M. «l) 4M Æ4*k 44444#^. 

444, 2012: 2012^£ SAffllM 7[0|>4A. ^4444#^ @A^nK0||M^ Xfå± 4^441, 2012. 3. 5.) 
7|44, 2012: #A^H4SL|Ei(0^A). ^7|4<3^ sU^^4 


4^4, 4£4, 1995: 44^ 444# #44 W &*I #4. ÉtyléffiélM 31(1). 45-63. 

Chun. Y, H.-K. Oho. H.-S. Chung. and M. Lee. 2008: Historical recards of Asian dust [Hwangsa] in Korea. Buil. Amer. Meteor. Soc .. 89. 
823-,827. 

Kim. S.-B, K. Yumimoto. I. Uno. and Y. Chun. 2011: Dust model Intercomparison between ADAM and CFORS/Dust for Asian dust 
case in 2007 [March 28 -. April 3] SOLA. 7A. 25-28. 

Park. S.-li. A. Choe. E.-H. Lee. M.-S. Park. and X. Song. 2010: The Asian dust aerosol model 2 [ADAM2] with the use of normalized 
difference vegetation index [NDVI] obtained from the SpotH/vegetation data. Theor. Appl. Climatol .. 101.1-2.191-208. 

Park. S.-U.. and E.-H. Lee. 2004: Parameterization of Asian dust[Hwangsa] particle-size distributions for use in dust emission 
models. Atmos. Environ .. 38. 2155-,2162. 


<7|4BB 2M> m&? 


» «W°| 3°| 

HHH HHHHHH THH -S-TH HHHH, H^HH, f£i®, HHt- 

-E-Hj-tV HHHH -s-^ nfl 7 0 V§> HHMH x}f§o\] ojgfl nk&HH tf-fs ol«H 

4>1§\°S -|:HH Tir 0 !] H HHH HTHH HÆS. HHH HH HT HHir a v HH. -t-HHHHHT 
HS4H HH1- ‘*°1 HHt! HHHH’HH ‘SH(±S)’H HH^H, YHHHH 

(1999)i£ TH HH H 1H^ 1HHT S-aflft’ÆS. HHHH. 


» m ^xi 

Æ.3 3 10 H- HH -r-HHHHl HH# #T HH HH 
HH \slHT HHH 48Hkm 2 , HSJlHH 30Hkm 2 H 
HE S.HHHH HHH HHs HHH H 4HH HH. 

HH, HH# THHHH 

(HH)HH°M HHH HHT HHHHS HH tH 
HHHH HH# # # HH. 

ag 10. SHHHOII SI m £ SH >M^x\ 



184 édi a*fe oiiM7it 







§J Oj|# 7 (O | gA 


» m 


4-n-^^l#7j(p M10 ) 287^2]- ^WRr 

47fl4:(aj^£. > $A> 7^ 5-A>) i %Aj-£j- %Aj-• ^A^1^7) 87fl4:(^^5L, 

!€, m, 44>51, tfl^.)s] 51c]-. 


^ s 

M. XI 

O TT 

—l o 


ijL£££!g§7|(PM10) 


atOICKLIDAR) 


• c—14011A] S#£fe mm 0|g5h»j Cfl7| §0]| S^sfe gJX| § *|§ 10(Jm 

0|5|-°J £Jx|-°| ^(ug/rrfm 4?3 


• D|7| §o g ajgsi nféfo] 5HI0IAH* i^jfa D«7| § 0||0)Et|# §0|| °|8H sy a^e|- syg 
ggsrø o||CHa|#°j g^sj o^ gAjsj- 4, °[s £j7^g 7|7| 

. 1M°| o IS S! IW #°| S« g£ 


• 5)3 lOyum. 2.5/m. 1/m 0|é| 0]|01&|#°| §A|0]| <2S*!°S gpg 


SAh^S tJA|-7||^7| 


SA|°| ^3 2.5/m 0 |Afo| o||0|a|#0| §7|-5fe S-^SJ 0|§5|-0| gA» ÉfX|sf°SU| 7g 

PM10 agSH|2| SAliaS M£1 


-S-# 51 fA^j-o^^ 2005^ 57flifc(^5]5l, ^o]n)_ 

-J^-2-, 4€), 2007^ 57]]4:(^^l-^.El, ai§ i A]3g. ^f-, ^cj-jS.)#, 2007 ^e] %A> 

43 X}S 57fl;ii(*M. f3. ‘315-h l-g-^l-JI 51JS.O], %A}^-Al7]A 0 »f 37fl;fc(oi|H^!, 
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£44 IS 



fhAMI# i! AHK*| 

om 221 [t)A}0||# 7}0|@A & A}2.1|£4]= #A} S4s|4 0||224fll ^A| 

40} 1ah® gaisiui 47-1 ou&ahk eIS 4 2^a| am u-s 
Sf WA^Ahoji q|*|Sf o||2£2| £44 (*| 2 =^!S Sr^A|7|fed| =401 014. 

S ah o||24= SAKHI 4 H 14 44 S 4 , i h A|Ahd| § a|a|4 44 a}^4 
H|H ■ £ 4 * #4 %HAh 7 h 4Ail, 0 i 4 Ai“Bi Oii= 4 £°| 0 |=£ 0 l % 0 \ 

=4 £444011 at® disai mtm aa. 44440M i^sa- iw= 
4444 47 iA|xa! LHcniAi ^sfeoi. mw 1^011 4^71=4 

¥SJS SA^AHSOI éh4440| S 4 Sf ¥ 444 ^ m\ m&M x|S2 44 
sfe ^ssxi 4444 4 SS) 4 214 . IW°jaKpmio)°I £2. o|=h£ 7 H 

#4 H£ 0 | 4=4 8 }§( 850 hPa)o|R£, *|ayz|£ 3 . 44 4#4 4 # 7^ 4 
A|fiO| =2 AI-0I7H #0i#7i4 H|£4A|£ 0^1 IMS 44&A}44g. 

§W°jAfl- 4# Æftt) 7fe^0| =H, #A^A» D| t)*® 7®4t 514. 

ai4¥ei m 0112 4£4 444 oii# <am 14 aa a#4 011# 

m 44# #4 £444^1 &A}°| ^44 #7|A|ae^ # 0 |§H 

éHiAf- 44. 


I It 93 s# 


1. #A}°| as 

44xi %x}4 4a°ia 441x1 $4 4 -^xH %x}7} 44=1 ^o-i- 
4444, ®~©44 44^ ■&#!■ £4 44444, 4^4 A J-°M 444 
444 444442 i 4 # 4 -. 

® 444 44°l] 4 s°J A]4(snow cover)°l 444 2:44'. 44 4°1 44 
444 44444 444a 4^4 444 7 ^o| n- 
© 444444 4££ l,5km 44-2-3.X-1, 850hPa 4434 

^At-lf^XlSi XlÆ4o]s]- t £ 44. 44A-I. x]æ Aj-E|i7l- 4x1 #71 
4^4 434} 444: 4-H-3 850hPa 47i2oflx-i 7]44 o°caa4 #4°} 

4(^-1- 5°c°]4 aa), uf 44 a-i-ia a-f 4444 34=4 44 
aaa o°c44°M2 444 444 7144 

© 3® 14 4°1 850hPa #7i5La4i -§--444 4444 4444 44 
(warm ridge)-i- iA4°} 4. °] 41, 700hPa4 7]4S- iA§- 0°C 44444 
3H4-E 850hPa 445.5} 4£tl 

® 444 4441 447} 4 hx] 44f 4°} 4. 4 • 4 4 A }444 4°112 
4xp E i7l£ 1> oilAi 4 x 1 - 7 } 444444 »ojsiioi: 4 . 27401 44 #444 
44-2-4^ 7}44°1 4x11471 444 
© 4x}aH4 4144-S- % A i-i-ixioii ^-x} 7 } £# 440 ): *v 


1) ^a|7i fe X|^7|t(ai|2 a)o||Ai a«5fe xiishsloi °ID7 ( C )SH m 

hé Ai^A°| 3#2io| a*E|x| ?Jjl, Aii°| §tia #o| jlb|e| 01 SAi#o| 
o|#-o|a|^ Aigsei aettl. sx^ 7 |a (b)= 11x14 4 °ei* EH-yo^ 

^4 -yiisioi s-yo| lim A|»SS Sfiti© #Ai^7|ao||Ai iHl 

@ XI4S: SAi^SAB £|D|Sti. 


186 édi a*fe oiim7|# 



«W0» si 



ni 1. #A^iA|(2010^ 31 18^ 21A|)°| 850hPa, 700hPa 1J7|£ 


(a) 3A|7i -m *|&H7|£ (b) 3A|x_l *AH]7|£ (c) 2^ 



ni 2. 2013tf! 21 28U 09A|, *AH1A| A|^ 7 |£(a), *A^7|£(b), £^(c) 


2. tm oi§4 gs gs 

® SfvWl-t- ^°11 4°<J*M 0 l-§- A l5'l7l ^7l«H £R> 

7 o v ?l- 4 v ^ 7 l-ff 7 l- l-S-tMl, 500hPa°l] 7)7]^ g-t-t 7}x)± V^°| 
’t’t?!: xpj-oj 7p]°M 4^71^- tiH 

© ^-A}ojxfe tim x] 7 lovo| ^ 500hPa°fl 

jlHSrø- ^a] 0 l 4 -H>^ 700hPa 3) ^#5^ 3 
°1^W, 850hPa 24A]7> ^£] ojf.^ -f^- %jr&r 

® ^pdxRr ol-E-Hj-^ t^B]- o]%.ffe. S.XJO] ftonj, 

»1-3Tfl ^XJX]^- Jfofsl %A}<yxH- 7.)#°_3_ 

tt^xiTHo] -fonrø X]P1S1 sxj-g- i4E}ifli=. 850hPaS| 24*1# x]-g- 
igSHl^Al 7l£*røol 7rø €- 7 1^°M ^£7}- ©#7+ 

® ’É^M ^WH X|7l^ W}m?\] 0]-§- 

«M SHJ## ^ StøMf# ^-9] ^-Al-olxfl- S !4f Xl^oj] igo^ 
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E 


#7l<#3|- -Hl#! ^>71- q-Hl-q-xl g># q-fi ## 

© 700hPa°l] 4 v ^7l ^7} #3]-qqq-, 850hPa 247-1# 7]£ #7 0 Vf-o] f-qf-1 #A}q xj-nn. #3)# 

© #41# sw-fe- #<41 7la^#0LS. #«H xiq# 0.3. u-n# n#4 nqsa. 

la 

(a) 201 01 31 20U 18A| (b) 20101 111 12U 00A| (c) 2011 1 51 1 °d 12A| 



ns 3 . »a^m» y mm msqs m 3?n x\m me- Ai^ia *jq° *| 7KJ . 0 |#ga* mm 

#1# °|D|S. 


3 . g-AioiiaAi #s % asw§• 

i) Ai7ii #44 eas^ n 

© 7J# #A}#. a s W4[ X]Xj-X-l7lqHl #!# #^##1 -g## tL £ ^#0] ©q# arø-q^q Xj-éflX] 

^(l-H q#-q-q- q-q]) q-q-#(nl 3 #a) 

® -fllHll 44 °14 v l #A]^ai- qi q#.q xrø|#£ ni 3 # #o] qxj- x-iqq-q 

411 4#-!- 7iq-7}lx-i 4-qq-e^i- -f## 4 


2 ) PM 10 #i°| ^LH gSKdiurnal cycle) 

© #x]-q l-S-21- i^q] ojai q-x^ o_ ^q-q-n^qq-q- #qj##) qaii lux) 

q-q-q-xn, qa# uxrø mi q-n. pmio #aq isf-a #xfl # 

© Vecchi et al. (2007)21- Pernigotti et al. (2007)4 PMIO -fe-il qq- q-q qq^. aA^ipt^ ni 

4# 5#q !l qa# pmio fe-i7i- 4#n, q# qq- q-q #n 13}# qqAinqq] q# pmio 
^ aq l# qq-q- xjqpgjo] qq-q 

© qq- q-q PMio-fe^a 11 # qq##! °j#n 1 ^- 11 , qq# HH) 1 # #141 #qi7i- qq 

qsq pmio-^e. 71- min, iq# qq7i- Unix} qaq PMio#i7i- ##i(Perrino e t 
al., 2001, Sesana et al., 2003, Marcazzan et al., 2003) 

© 1# 51# 4 qqq-qx} #Ajq #x}#qa 7i§(400ffi/m 3 oix o t)q n## A]q]-n qxj-na i qq- 
#41 PMIO #i(nl 6)1- il, #S. #11 1# #aq #x}7l- qqjq-q o]a oj-xjq- qq# 
xjqiqna ## 

© qq HH## 22x1 ax), o] qq-qt- # 4 a ^x#)- H##!, q 4 i# 1 q# #xl# q-q# # 
1-5-å- aiq# 1. 11S- Sli ix^qq-n oj-q 7Alo]q > ^ ^a> #qjBjn7l- q-q h^h #x-iq 
41 qi#(PM10 800/^g/m 3 °l#)H # #1 Hl HH 3tifl o]$ q#-g- 
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1W0II# W 


© Andrea et al. (2007)£ MHM 'S^Kr PMIO 2)Mfe:E 19-24A) A]^ 

MHM4ÉT O] s Oj-AlJfEl SL*77\7.}3- X)] A] f>}<% .Onj _ .f ^L^jA] 

© 44KE -i- A^ojj ^AltV ^-<41 u-^ ^£Oj jgX[7} © Hj-oj] T^S., JfA> 

-§- © ^°\] o]xl©> ^ %Aj-±-£2] ^-Aj-7]- ^ Sl-§-# ^ 

3) PMIO fe£°| #7) 

® 4^(400^/m 3 °lAj-) o)#£] ^Afe. AjA-|§j $ o _ u \' %a^£ ^ 

^1©> Ml Srø&ir 7]^&(AL3] 7 %H£) 

© ALS] 72J. ^-0] x) ^ £ oj tg-Aj-PJ S-^RtMI % ^-S] ^m°l ^*1 

S«H£, ^ 4^ %4f- oflÅgflol: 




a|4. 2003^ 21 15-271)71 0||1E|0) MilanOW £1^81 
PM1(fe£°| DSU. gf£ S|ah^ y A|7h 01^ S|AHg 
1 A|7_1 £1^. ^s. o| D ||h( Vecch i eta | 2007). 


ALS 5. 2005^ 121 19-26D7.1 0||l£|0) 

Al^OM £1#§1 PMIO fetSSKS^AH). 
S-fd^- 200hPa 7|£3S«, 
°|D|S)(PernigQtti et al. 2007) 



A|2f 


ALS 6. i£ 5^(2008-2012)7.1 297H #A) ^a|S 0]|A1 ^*1 PMIO 400yg/m s 0|A)o| A )a|» 
#A)°| A|7hPH^ 1-^SEl- MO)4H=r AL&H—. 800yg/m 3 0|A) A ^» °|0|i). 

# 5^71 #A)^o| M 7 g. 0 |a)o| sl A )7) £«æ| 34§J o|SE. 
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2010.03.20 


ag 7 . Jim sai- pmio 7i^sh 201 oy 

31 2011 SW AMI. =-y£01|A| 19A| 20S 
PMIO 2847yg/m 3 H 7|#g. ^°|M 

PMIO gE(400yg/m 3 ) A|gA|xg 6 


A|ZK)|°g. 


4) 0|§s^ S^*g #Afe£ 

© %a\ HjHAl &°Mo\ éH, AAAAA #R°M 7]-§=-5} 3]nfl PMIO 

AAA H# 

© °lfe ^o]] JfofEl ^-Aj-Olxl-71- tRxjAjo] A- AA StøM^ft- dRA] Xl#°3. 

IWl 8 #i). ®1 "—t)| ojg§jg AAAAA m AA°\] ^Aj-ojxf^ 

3*1- #CH# 

© A Å \A^A 3-A^A «1-xlnj- f Hj^-SV AlZVofl ^-A}olx}7l- -fRd^’S A-jÆoj] 

^Alt> a °iAj7l 0\$$ 


500hPa 


700hPa 


850hPa 


lOOOhPa 



ni 8. S^^jAj4 &ZHI p°5 Og #°] #Ah°m 5g7g0|| o|8H ^E|LMK)I|A| 
#A|- fiXi £ 
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1W0II# W 




1. #AK)||# SOI £h#£| go 

- IMS Stf77^|o| 4§# S^SHC) 7^°^ shAf 2010! Il 251 


(a) 20101 11 241 15A| 

(b) 20101 11 241 21 A| 

(c) 20101 11 251 04A| 

A l 

^ • . 

► - ' jJØm. 

^gsp a WKjg>jji 


L’ / ' ^Éj 

- 

^ , . _ A% ; 

* • ’ jeé* 1 


t MtoÅ 


Hg 9 . 20101 11 24 ~ 25 l MTSAT- 1 R #A|gAJ 


20101 m 241 lig 251 °l|a(ifll IgH %aM 1 tflg ggoj Slag- 251 gg^g A)3flo]-§- 
^gaa %Aj-7j- #i5)Sio.Dj f ag 11A]oj] A-j-g-oll PM10 ^527]- 354yg/m s l- g-S-g-gg-, ag 9g- 

4>0| ^gg Jf^oflA-] gxltv %A}7]- gg- g=g-glAl Alg-gfe a^§- aga, $-A}- £ig 

i 4 HHRDAPS-ADAM)iAi£ ^ifl^-ojiA] %A|-7i- a^ agg-^ gaa agg-gg-, 
af gi, ag log 14 xia-i ag g^g-g- aggl ggg- 4gg(af 11 g-a)gw 2010 ! il 241 
AflggjA-] agA]-o| 400f i g/m^l4 > g PM10 %■&} If-ggg-, aga g= Ig-g 41 li 25! AH«, 

141 lig ggl lg°M 400^/rfolAj-g %A)-7l- Igggg-, -fgg-g-°M4 14 400f/g/m 3 °lH 

gaf- agxjl grggg 11 25g 9A1 7J-3M 351, HA] g-§£ 354^/rfg PM10 gag- agg-. 



ag io. 20101 il 24 ~ 25 l B*K 5 a|SL ! 4 (g ))4 4 gggo||A| 14 £( 4 ) pmio fe-a 


gll°1l ^2|14=f0|| 


ag 12g- H 20101 11 25g tHMgg -i-g-ggA-] A-l-ga. ^05. _f gg-g-g A^ gJf«. gg- 
°M %a|-7|- I 4ggg-, gxj-sgai- ag gg-y- fijA o-ggg- 444 ^g-g 4 ^-sflAj-o]) ggg-ji, 

t>^gg°l -f ggg^- gg^lg Xj-gb g-A^g- g-g] g-Ajgl gggg Tg-A]- ggoj^. O s V ^ 0 ]^ ggg 

aa 7H V 44 g-i-gg- Wllgglg %a> 7> ffjg-71 gg algggl, Tg-Aptlgg] -o| gg gg 
gagA-j ^g7i- si n>= g^gg-ja gg-g aaojiAja %a|- 7 i- tM 4 g44 ag4 gsllgg Arøl 
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*2 £14 IS 


11. H 134 11 241 0911 11 41 251 091 iillit H41. l-g-HH 11! 
41111 111 m 111 H! (a)24l 0911] !H4 500hPal lill!! 44140 )) 
11141, n 4Hi 700hPal 1114H°1 11 4al4i 11. 


-fUll Hl H-E] 7 ) Hl 20101 11 251 0911 500hPa 41£ll 2 )tfl JLEHHl 
^111 11141, 111 lsl) 4 H ^ 7)1 H£l 7 0 > 0 ) 0 ) 1111 . 0)4 147)110) Ulli 141 
1114: 1111. il, 850hPa°j) HlHll 500hPal 41il7 c )-4H 14! Hi 

1111. 500hPal 4L£l7j-4ll 850hPal 141141°) 11111 1)14- 11111 
014141 Ulli -§-11 700hPa°)l 1444- 111 11141 H D4°)l 1!! Hl HH 
4-g-ii 4114 1141 !H! -§-1411141 !11 IH)- 41 Hl Hi hi. 



■ l»SS3*i: 

• 2X1 SS?«4 

• g;w;iS3*£ 


s? s missa^s 


ag ii. mm% 



ag 12. 201 oy 11 251 12A| A|KSA^)l7|£ 


(a) 2010^ 1124109AI 



500hPa 24A|7h l£3i( 


850hPa 24A|7h 7|££St 


700hPa 


(b) 2010^ IS 251 09A| 
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1W0II# W 


[ A|Ara % 2 % ] 

® 1* HH Hl H Hil *m, %7p%*xll Æ%o] Hl *£(850hPa 0°C 

ID! HH Hil Hi* tM *%%-§-§- 2-1** ^°J 

© Hl^H * O* **%* Sgu l7 |] xl^olaj-2. 1$A}7} Hr**** -0**111 Hl* *oJ! 

7>H11 1% ll^-T*] S[.£.%- 

® HUl ojX>l 0l^.jlE7l- HUM %xl*HS o**] X]Æ7l- HH* HJHgrl 1! 1* 
l** SS ^X^xj-oflxi %X>S] A]^o] ofSj-S*!* 7)-%% * 5J-#- 

® H*H 1*, 111 Hil H*#! o*]* H*** ^X^ E*)* 1- * %%% 7*1* 


2 . i* 011 a* 5rø i#o| oh * g° 

a) *2*lfp%°^ USX|0|W *11%S 01 ** 4 %M - 2012(3 31 251 


(a) 2012td 31 241 09 A|^-fch£j 15 a| o||=*f 



5000 

: . - 


1000 


700 


100 



(b) 2012td 31 241 15A| %-yg* 


ZH 14. 2012(3 31 241 15A| 7|*°| #A|*7|0||^fiij(ADAM)l #A**(C0MS) 


2012* 31 251 4^°\] %Æ* 2-*(25%) 11-211 7*11% Hl** Hl* *** 7**!-§. 

0.1 H* 1*5*1 %* 7*]%*. z* 141- 2.*, 241 HMl-S-Hl 1H4HH Hl Hil 
HH 1 x]e|1ji -fm-S. ol** %2-S. 11*1%%. Hl, H 14(a)l Hl HH-llllS-Ul 
1* HM H2-S 7 0 Vft- HH Sllli 711x111 oi-E- 1 - f-xlll- si A i®H%°ll A i *1**S *11 
52S **% Ofl** * %%*. i* 1£* l©**] *5*0* 700^/m 3 °lHl PM10 *£7}- 1* 
IH. 

2 % 151 850hPa HS-f S*. (a)3l 221 H 1*°M 3171% 7 * x***f- %% %7-j** x 0 >% 
1%%. 1°M H %** 71*71- *15=111 HH-S. IHH EL7\] I*** o] JfXOS 7*1 % 

*7)01 2.**. °i 7 **%* m wh ***ss 01**1 -t-ihh tæl, °ifTii 
HlH ***ss o*** 7 *i<%i* %* 7 ** **%* HPtHli- *1*1 %sss HH 

*%*1 %**. (b)2012* 31 24% 097*1 %5fl*l|* *7*l%(2l- 7*l*)o] %7i)*%* o] iffl, o] 
7 * 1 % **S Si 11* %0l HH Hl*** *B1H *1* S* Hl-f-^s. H** 7 0 h-%l 
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414 444 #1445. ##f 4 f f o. aflfo^ ^a]- f#]xl#f #14444 850hPaOa°ll 44 
7l#m4#f 11# H4 «h # I#)! #44 44-14# ##fl 01^ # # f 

4441 14# # 4 14. 44, #4441 c] -g- 4444 f-f-a ##41 71^-71- Aj-foiq- f-Aj#f 
43# 4&144 4^71^-71- 44444 44-7#4°11 tflSj- ^£71- 1.9.44. 



as 15. 2012^ 31 221 094. 24iJ 09A| 850hPa i]7|£. 


[ 44* §J £°f ] 

© 44f-f ## Ig-Aj 4 44444 4-144# #44# 1#, 444 l#!#! <&# 

© -Wloj-ol #4##14 fflf-f %X}7l- tM # 114 Hf #41 4400 . 4# 44: 44#°1 
#41 4#1#7! #144 ###a M7| #11 4 1# 

(D 4414441 o^(sæ)o] 1 4#1#7! #4Hf ff # H# o]£-4a| #1444 14# # # 1# 
7l#4 olSfl-i. 4111 


b) SfSS-fc! #47 f- 11 U-gSW BRffij shAh - 201 IB 41 8-101 

20114 ! 41 614 71H ##4 11 H 1 514 6 l°fl 11 af 4-11- f#1414 m H#! 71 411 
4155 #- 44 #- 3 . 81 444 - 5 - 0 . 11 : #40 441 7 ^ 4 . 1 ^ 4 . 3 L 4 , 4 f 814# 61 af 
4H l-g-1414 144 ^ a }7} 101 #14141 14# # 7 !# 4 # im. 

af 16# 141 f-ff 41 61 94 Haf- #1444 $*n 444 4414 81 94 

lla# 44 af #4. af 16 (a) 61 94 14-fla*- il, 41144 444 44-7! 44414. 
al I6(b) 500hPa as.4414 Hlff # 4#ao 4 44 aa^Rv°1 #4 Ulfff- 44414 

f7lf f f-f 4a 4 -a!1x!7! ##! # 44 #of# 1 4 14. af 41 o] 444 a x#if# #4 
41-a f#44 la afa ##oa f#41#3! 4844 #1 81 941 af i 6 (d) H-ffai- 
#4 ## #44 44«! 441 # 4 f ##o.a o]#f-f Aj-tff ^ 01 ^ 414 . xifff 
#11 lilla ## 004 - 0^44 s-éii #4414 14414.11. #4144 14M1 fff# 
fx! fff-f # 4441 - #441 #44#444 #41 #14. af 161 14# a4, #144# 
af 4-44 4##al44 414 14# ## 4 # 441-(#144 44)1 14# 44 # 1 ## 1 


194 #11 f|M7|# 












































1W0II# W 


4 - m. -2.S13]. wj-^xi# wfe 7i^s] y&a&z. # 4 m. 

444 ?HM4l 0 l ^°11 4°<rø 44 0 J47i- *las. ^<41 4 1 $144 °1H ArøH*fe ?HJ 

41412] -fa]-/]- ^5i7l ttfl^-41 44S4H M-^l-M-xl Størø. 850hPa 24*1# ^-g^SHd^o) jig 16 ( c )^ 

= l % I 6 (f)-t 44, 71 ^ 7^01 <gs|i^ ## 4 - -g-a^-g-i- sj-oj-g- 4 ^ 5 J 14 . g-aiq-Bfe 

##(#444)0141 41444 7l^Sl ## 7j£ sR^oj 3IX] #$M-|- <£ 4 1 $14. 41 10“s 

%47|- 4-44*1 #51:1=1 ol O.E. Xl7l# # 41 ^ flig^THol -f#sl#7l ttfl-g-ol#. 


2011 tf 41 6# 9A| 


(a) #AH7|£ 


(b) 500hPa 24A|# 


(c) 850hPa 24A|# 7|££^ 



(d)#AH7|£ 


201143 41 8# 9A| 

(e) 500hPa 24A|# :n££Sf 


(f) 850hPa 24A|# 7|^S] 



[ MHS 1 2 °f ] 

© °1£ 4414 ## 7111(^X1X1)^ #Xl M# 71### «># 441^4, Xl7l## 

tl^XjXiSl Ol-E-^S. Brø-O] ^_QA^ iL<X|^#-§- 

© 4 V #7]#1-J2l- -E-HJ# xixj-# <5}^tfl7l(850hPa)2] ?Pg44 0 l #44-51-1- #44-4 #_°4 $4-71- 

’tHU^l 44#. o]g A)-3ll# 4# ’t^tl %44r ##4# 44 $H # H 14°1 ^^-¥-2]- 441# 

4$^S. ^-Al5jx}7l- 4^2] $1-5- 

(D 41^8414 S-44# 4°^## n}xl -fa]## 0 !] tH!## 0 ] #4-4# 4°-S $zf$ 4" $1# 

M## # 51# #4#-#o|)4 1 -^* 1 -^ ##444 #44-4# #4-## 7l##0] 4 ^ 0 ) 

71W1- #44 4# ^W# 7l5>-gS H6l7l 41#°# 444, OlH # Al^oj <g 7]£ HXHo] °1\1, 
44 171HS1 -g-g# 71^31 *# 414# ## 4^¥14 Hj-OVol #_S7# 
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3. SW 0||MX|14 ## X|°)dW g* S 34 
- yoil ælSlø §A|-7(■ Udi 14(201 Ud 41 15~16U) 



(a) 201 Ud 41 14! 15A| 


(b) 2011tf 41 15! 21 A| 


nS 17. !SEW|(a)# 14(b)! Am tW!7|i 


2011# 4115 s 4411 H# l#!#! H 15-1611 #141#55 14 -fe-il #1# HJ-m- 
#55 i«h 15 s #ii i6i w -11 41 # w i# -fe-ii ii# h###. ii 
PM10 #5# Ilil 151 1- 911 214, 1411 161 il 111 1761- l####. 

il 17(a) 41 141 151 %4l7li# il 4# 441 #4 111 11 ### 14111. il 
17(b) 151 2111 lUlill 1171- lil 11 4144141 111 1# # 1 11. 1 111 
#11 ##1 ni H##4 111 411 oi 4 i^ a i li Hii 14#lil, il 17(a)# 
11 41 141 1511 111 111 1111 Ulli #4455 14#1 il 17(b)l 41 151 
2111 lim #1-11 #111-1 1#5 111 #14#1 #1# 11 i##. il 181 2411 
500hPa ii### 2411 850hPa 7)4#5j-|- Hil, 151 500hPa 55## #1# 850hPa 7]i 
11- #11 #14111 #4455 14#1 2411 41 1611 4141 i #1°! 111 1# 4 
i 11. 111, #1441 1111^114 #4455 14#1 411-14 411 4 41455 
Ulli 4 4 11. 

#4111 147]- liH li 411 #1#55 il# #41114 il 27#i5 i## 4 
1#. #1, #^##1 14W1 111 4455# °14°1 ##i 4411 #4455 1441 ## 
#4 1#1 4 14 IH- Hi# 41## 1# 1#1 #1 414 4## 4 41155 lifii 
l#i. if 11 il# iiiil 14111 ### 11 °Wi, 14111 Hil 11# 14 4 
Willi ###7i in #5§!ii oi41#lii llili ###. i-i, pmio 451 li 
1# 411 71-17^0] 4 # 11 il# 11- 11 1111 #4# PMIO #il 11# #7117-] U- 

1#1 11 H>1 PMIO 457)- -fe-#. I# PMIO 451 #11- HH li ## #7]7l- 41141, 
PMIO 457)- 3415# 41# 14 #15 #i# 11 4i7l-11 ####. il 194 41## 
lil 11# 115# 441 11# HH #41 PMIO i#il#. lilli H# 14-il 
####(41455 #14 ID# #5#1 #11# 4#11# ##141, 1151151 1311 


196 édi a*fe oiim7|# 


































1W0II# W 


SHS^ol olitq- 5A]^> ^ 18AH1 -gnrø &°3. -g-^j-o^ 13A] ol^ofl ajj^t 

°ll4b PM10 ^528] gSK-3-zm ^7»$H jf ^5L7> Ziefls# 1- ^ <$&. 

<81£ -g-2]- * 1= 2^1 20AH1 0]7l2f ta] ^-ZJ§1 ^7^1-ip 2.^o) j£°lch 4^, 

71^ 2171^-g; PM10 <ym ’M ^Mf- -g^-oflAj X]\x\^ ipEX)- 7}% ^711 q-E]-ufe 

T-1^4 Hl9r?t 7-1^1^ ael 6°1H 7])X\i$ i^E. ^91 ^7} q-E|-\+ a^a]- «1^ 

X]Æ^2] lArø| 8]sfl *V§^ tfl7l7l- l-^sflxl^A] JjL^g. °1§M %4 

X]^ «>5pl-q- l# 4 Ali ^Zj-as *rø7l a.7}. Xjxflxjjl rfl7l7> °H|Sj-S|;EL5. %A}lx)-Sj 

Xl'S a7>^l-7l o] Hl Aj-BflS] 7§ ^£8} SWlxM- -fBjuj-Ej- ^fog o]^ 

l^fl WM^i 8^ -feiM-^ Ai^xiHj-as %A^x o voi ^sm &&§■7^0] ^ 


(a) 500hPa 24A|1 j]^.^s.\ 


20114d 41 151 9A| 

(b) 850hPa 24A|1 7|££Sf 




(c) 500hPa 24A|7h OE£Sf 


20114d 41161 9A| 

(d) 850hPa 24A|1 7|££Sf 



Hi 18. ®Ah7h 0|=2h ^EjL-teKHI lt» 0|SØ 201ia 41 151 9A|(a, b), 161 9A|(c. d) 500hPa 24A|1 HE^, 
850hPa 24AH 7|£SSiE 
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*2 S441S 



ns 19. 2011 tf 4115~16l PM10 1E tfl 

(41544 #4 A|4£ A|-§§ 7 |£ nHtf 4 44o| ll*||Efe A|4* s, h mshcp| 


[ A|AHS % S4 ] 

© 14 1&4 %A)- IgJ-Aj 7^4- 444 oliaUrøofl^ 4^444 °11444 PM10 1E§ 14 44 
14-& 414444. 44 1144^4 44 44 44^s $-4 ^ 7>^o] 

© 4414 14 4a} 71- 44444,14 44 441- ^44 $f*M|.SL7> 4444 
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O.HVO. z |o, 7 ].<go]| cqtsfl tflqqiq ^ iq- ^7] # • 

4 >-f -ELES] # ^-7iq oj = o]| o]$- 7]# 0.5. ^U^H, 7 o V ^°l 

#$3: qqqq-qqi, Srtq- . s}7j-o£4 qs-q 4.^ qqqqq- 
(Fedchenko 1992, Billet et. al. 1997, Deese 2002), qqq, -qq -§-^2]- 

i## qqq-fe q-§qqiq q^q qqo) 3 . #qqq^ (ssi, ki, li 
^s-m ol-8-sfe- 3)^q- # • q# qqq^q o]a%7} 4-a=m qq. 
qqq-q^q qqrø ^ 2 ) qq ^ qq# gqfl d^d, qq 10qq(2001 

-2010^) q#q # 507flq o]-g-*fl 37M 0.$ HS ^ §m. 

%4, qq f-q q qq-qfe 4^*3 q qqwq q qq. 

q-qq qq qq qqqqs. qqqi. qq sflq q qq-qq 

°l] 7] qq\+a.)-(Vivekanaridan et al. 1993). 

#q, q • 4>q q -g-q 0 ]=^ 500~300hPa Hii q qqq oj5 S 
q^fl qqqq q 7 ] 7 \ u>s-qq 'gM^MtSmith and Yau 1987, 1993), 4> • 
q# dl 7 ! 7 J-°I] ^FL-g-iq q-°]51 'Jnq-qiDeng et al. 1989, Chen et 

al. 1990). q-qqqiq^r *M?\ qqqq q 5-6! qqq- qq-qqqq 
^rS. #6) q-a-qq-, 

Å M, qqq nfl-q q f-qq qxj-o^. q=q7iiqjL£7i- soohPa 

4-q jELE.ofl qqq q ’t^qi. 4-$°iq. soohPa qq^iq qqqi- 
71-q qqqqq v (cut-off iow) qq-qq q-q-q-q, qqqq soohPaqq 

iqq qqq]A) #qqq q|7|q-2:-i- liqq-(Rasmussen 1985, Shapiro et 
al. 1987, Fett et al. 1993). 


200 édi a*fe oiim7|# 



Od Y 


o td h “ AH □! JL[d[ 

—i nr—i ^ i_! l_! 



o.HVol^ 13 44H # H o V 4-°1 14 4 Hr ^4 »14 S ^^Rq 

^-å^°l 4^ 5iq. røi£ -444: Wm xjq sq^q qqoj xjq 4>^1- 

44 HJ1JI5L014V0.S. #£$q7> qxj qqvqq 444- 44444 44-47)1 qs, s q7)l-§ qqx) 
44 qq qqq 4444. qqqiLg. xj-qq 4#4 xi^xR qoj qq qq xj-qq qs. 

4444. 



S4 l-gr 44 44 a.qssq 4-E-4 qq is x)q(weak echo region : WER), 44 44£ 

4 £ OS- 44 qqq qqssqq ®«.q ®4x)q 444- qqqi qq. 

® 444°) 44RH?-i 44 qfks 4-g-qs, q^- 44 qq qqoiq qqq qq-g-o] A=.qqx] 
3.7] 7 } qx]7] xjqqq. 

© qqs, -fq-o] qs x 0 >q 7 ]q-(sqq qq-Æ)!- qqq qss iqqqs qq. 

(D 44R471- 44 xj-qq, qqq qq qqqo.5. l-qx)- qq q x^xj-qi s]s, zl qq-å- q qo)q 
4444. 

© -44°) q4R4i 44 q ojxj- xj-^qq qqq qss qqqs xj-qxiqq xj-qqq q q qq 
4444. 
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ipd £4413 


■ OdWhAH - 7 |J=AH KhCh 

T —I SO' I O O I_ - L. 


43 7|££ ® g^o| ^Ait 7|£°£ 50kmO|L^cH| Ji§ 4%4a)|?j)£[:)|)7) 4*|S)I1, 44 ^ 

3A|g 0 |Lt) 0 || ^Ej H§ 4 ^ Ah^.7h °ig 3g-4 © 7l#4^7) 4*|Sp °4| 3°oi|g Regional Data 
Analysis Prediction System(RDAPS) 12A|g q|^ai§ o|go)a| a°|4 7|£ x)£7) °fe § 507H 

Arø|7) 33454). 


1. 500hPa 7|£4 500hPa 7|£0)|Ai 400hPa 7|4# “J 7 |£å)0|°| 47 j| 


24 500hPa5) 7l4(x4)4 500hPa7l4°M 400hPa 44-g- «fl xKy4)S 44- 44) 4^4. 

4g v ®4 44S 7|^(cm)f SlnlfJ-cj-, o] nsflHoM Z> 4^M-3lll4 500hPa 

°M of _ 8 °c—33°c aM ofl ^711 -gri^fe 500-400hPa 7l4*M7l- 10°C °H4M H^ 0 ! 44. 
-f© v -gr ^7l ##4LE<?1 500hPa5) 7l4o) ^a]-5. H 4^51 400hPa^ 440I u-x] 444 ^ a-f-o) 
44 500hPa5l 7)£ol u-x) #c-|4;e 400hPa5l 7]^o] 4 xj-ojs. 444 4-3) S-f-o] ^§4. 44 

Hf *ltf <*!-§-! U 4)4 g- 3 ll(- 8 0 C 5 ) 27 fl Arø|)f- ^ 4 «Kn .4 n.^ 2^1 tsPAjj 44x14 500 hPa 5 l 

71 -g-ol -iot! ol*M f-f°ll M-eW. 500hPa 7 l 4 o] -20°C SL4 ^4 34°fe 1^4 ^ ^ 5 ) 4 - 
4°1 500hPa4 400hPa5) 7)451 xfo^l- 12°C ^-^^tI) 7 ) 7 ) 0 ): 44 - 0 ] 44 ^ 4 . 

16 in 
O 
O 

14 é 


VJ 

i° rlo 

H 

8 


2 

-35 -30 -25 -20 -15 -10 -5 

500hPa 7|£ (°C) 

ZH 2. 500hPa 7|44 500hPa 7|40||A| 400hPa 7|4* S 7|4A)0|44 £)7)|* 
oigsh 0U4 



2. 500hPa 7|44 K-index(Kl)°J 441 

Hf 34 500hPa 7l4(x#)2l- orø 14>4 x^ 1441)14 Kl^y#)^ 4M1- H5)l444. 

<y« 4 ] Kl 300444 #0^ 711 - 5 ) 014 x 14 H 0)44 SWH && -Wl^i- o 

0144 ^4 cflxl 424 ]a-)£ 44-01 4-AJJ4 44 4 44. ZL5) 2417) 500hPa 7140] -8°CS. 4^5) 


1) KIAI45) 5|42Æ: 25 < Kl < 30: °f, 30 < Kl < 40: S*. 40 < Kl: 3 (£011 a§|^ 0||M7|# 5fls: - -!2!§X|4 


202 é«ll S*fe 0||M7|# 


















































fefe 7lfe°H4 14!?!- 27fl4 44]fe g-tlN feAjg 431^4 KRM 2544 fefe ?H4 4444. ol 
714 “fe f-éfl fegfe 444 4fe4 7l-<go|| 4# fe-°J44fe 444 4fe 4fe fe fe 44. 



-33 -28 -23 -18 -13 -8 

500hPa 7|fe (°C) 

ag 3. 500hPa 7|fe4 Kl4°| 44» o|gs|-ol L.|-Bl-y! feg ggaaH^. 


3. 7 ES ZLBHn 

4414 4144 ¥ 7114 feife 44441 fe4fe fe*ti ti?! 44- 14 -S-444 44 14 7fe 

4fe 7fe5H fe fe 44. 7i4 444 4)44fe fe4 14! 44fe 507)14 441 fe 467fl(490%)4 l^i- 
Æfe 4 4447fe 44 lM§4fe4 fefe fefe4 44fe fe 507fl4 441 fe 287)14 44 (460%)7l- 444 
4444. 4fei fe4fe 500hPa4 7lfe°l 44 8°c44fe gfeg fe • 4fe ty] 444 fe44 
-2Æ fesfl 143414. 



ag 4. 500hPa 7|fe4 500-400hPa 7|fe a) 0|4 0|||g feg g-g 

ggaai H^. 
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71-ywi 


1. t-^S^S(2006a 111 51, 41) 



ag 5. 2006^ 111 51 (a)06A|°| 3ARI- A|&§J7|E, (b)05A| 4#7| (c)05A| 10S 2-1101114 

14 Vo M ^ 7 ] #441 4£4 HILS tHSH 0 ] S-^l-igAl 4 • Aj-Ao] *|.j7 ^4 ^ 7 ] 7 \ Aof 
7]#lfls. 14H 7<Sfå ^-grg-O-S. 44°1 #W 444 41°M H 5*1 21411 HH 

3441 #4 HHj HIH^ ZL5) 5(a) HHSofe AisflAj-lll fPgHo] Aj-e-q-q 

4414-5-S °14H- 51H, 4 ^ 4 - -fHl- -§-A]oj] o.H>oi t A St!- 4-°s 4111, al 

5(c)l 44°1 141 Hl -f-SflA -1 SJ-O] §■ 4 OIC]-. 

44°M 4!°1 4417] ef 2*14 Ali S41 cf^Ai£(a.^ 6)°M x]^o\]A\ 4-f(^ 600hPa) 
HH! 4441- li-fo] Hl ma H. ift- 500hPa 141 5LE°M4 Afa ^7\7\ 

1145114.1, 47H i-# 141-1-1 3 j \i h-ii-. °i hh(?hjih )4 ^ 

28, 850-500hPal SSI4 2.5S 4415)4. 
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2. g ■ 4 h § Ég7| 0|=S(2009y 51 261, 11) 


o td h “ AH □! JL[d[ 

—i nr—i ^ i_! l_! 



^ • 4 V # 1 ^71 ol = oj] orø tfl7l#^^ol HH -fl l7liofl^ 141 

IWl 441 IH! 20091 51 261, 161421, 181 31141 1 11 IH i^e^o.!, 

41411 zvz> 61, 91oMl. Hig 7( a )l 261 151 x^iiolH 1H1 H $“}! 111 
#1# £ 11 lll-ol 11141 gll. Hig 7(b)l 1171 YrøS] m ^ii HH 11 

171- Ji0] jl, 1^1 Hil 1111 44141 IxMll 1 1 H a sj 7 ( c ) 5 ^ 261 91 500hPa 
^7lH0fll X-1710J- ^Alo] Illi 1141 ?maI, tvaj-il lili li 171-1 ^7p} 4414 

1^1141 gfe 11 1 1 

H 81 HH ojltv Hl 151 ’i'iliii, 1HH Hil 1 • 7 0 >^ tUll 500- 

300hPa4) 1114 lxl§l-i, 700-500hPa4) ^^7p} 4H iH 4 - 4 - 144 , !-§H Hi iH 
¥1 Hi 4LE41 11 711111 Hi M-eI -^11 11 44 -. 

il, Wl HH 16A1 4014 iolc-l <341.(3.3] 9)411 HiiS. Hl 7j-l 7 < Htfl7}- 
4441 H|4, 7J-1 7 0 >lrll7l- A^lll^Al C-ll mi 1 HIS] 1H>01 H14$M\ O] A^H 
li 71-il 444i 500hPa4 HH 7-171101 ^HiA -1 1HH p\ 7 p\ H444 h|1 

H# ^ 7 p\ m i ■ a 0 >i ctiiiAi nii ih> ojxn i-y-iH i 7 )i] 41 aj-i 

7111 Al il H Xllajo] A^H Hi iil. 
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ipd £4413 


3. 3t!§(20061 41 191, 41) 

141 4111 H 10(a)4 IllliH ^- 4 140 ] Hf}- Hl 44 ) 0 ] -EfeHl HH! 
11 4114 4rr 145-1, 41 7)-l:§fe 44 fe HJ-& i!4. 4Æ41 A)-fe4 20061 41 
19 s 1144 221 101-, HH 201 001 151:1 211 £14 11411. H 10(b)4 41 11 
11 4171 114 Hil, fei 441 414 4 1111 11114 Wd ill. H 
l0(c)4 41191 2111 500hPa llife -30°c Hall 7}# 1^1441 feH)11114. 



nu 10. (a)20061 4a 201 00A|°| 3 A |4 A|H7|E1 2006^ 4fl 191 (b)22A| 4#7| H, 
(c)21 A| 500hPa 17|£, 


H 114 41 191 211 il llAdiil, 500hPa 444 111 11 11-2Æ i4141#4 44 
44, 41414 500hPa14 441144^# 14 11. 700hPa 44414 li 444 14 145 
i44! 11455 414 Hfei 144 4^14 44714H-14 4£1 4441 1144 
114 544 44, Hil 850hPaH4 all Hil lildit-H fel 7144 -t ill. 
1414 141 11 44 Al-fe 500hPa 14441-1- m°l 44441-2-i. 41-14 14- 144 

471-4 ^7]7\ HH Al Hl 3.S.7} 500hPa 4411 HH 11--2.5A-}, x] 1"1 Al 500hPa44 

filt 1714-i-i- ill 141 1H!H4 ill H44 444-4 850hPa444 Hl 44 
11-4 7 0 >1 Aj-4441- H14 4441 44714- 4441- 1144 -44- H 7}£4-& 

7 I4 a H4-. 

411 lift- 224 1044 444 Hd! 11)44 llfem- #155 7 0 fel44 ild 144 
144 27fl4 414- 14 H 4fe il4 fel. 141, 500hPa 4414 7)^4 44114-14 
44 7J-1£44 41H1144 0.5. 47111-4 £141444. 
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;• Koiea Meteorological Adroinistratbn 


Skew T - Log P DIAGRAM 

»v w » <• Temjeraiure ^ 


Osan KMA 

1912UTC Apr 2006 
SkewT-LogP Diagram 


ni 11. 2-fct 2006^ 4fi 19H 21 A| 


ZIS 12. 2009^ 5fl 261i 16A| 40^ a||0|c| 




1 . *l§s4 


7^21- 4^71^1- ^sm 4^ *1$ 

9-ite|0): Sj-nj, cH7]i^0llAii Xj<*7l 

xfol7l- U|| o. £Li4(Kallo 1989). sRl W aH>v u! 

^ sh, m 

Xl^O] 7}<mo] 7j-§> A 0 >^7]3 7 ]- #3 Xl^Ol^O): 

W. 

4M 0 1 arø #5)«H 51 °i 

5I4N1- 3.41 t3oj, -Sr4-3S 41 L l7ll- 

fi^HS VJ-3S *}% 0 ] 3*1 UAHjA) 

i«: 7A] x|-o]oj] o.H>ol 4S -§- 1999). 



as 13. ^0| £==! A|7io| E||0|CH 
SA|3£|- 35ISS 
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714^1 *2 


2 . E|| 0 |C| 0 ||# 


efl 0 iqtr 4rø 3*l-t -f®ti -f^-å- fW^ £it t Sl°-5.S 'å 2&7] 

°H^t°I] 7 } y å S-J-K^! 0 1 u KAydi n et al. 1990, Tunner 1995, Kitzmiller and Breidenbach 1993). nJVi^T-iT 
^IMq qqqq %q qs ^qa, TL 57dBZ ife 60dBZ q^S] #§> 

1 U }B7} qqqq #3-§- 7røq-. 13£ 2009^ 51 26H -f«H 1 t A 3 1 & Al 

‘S 2 ] q^S-lr -iq§q. ‘S 2 ] qq£°1]q, echoq 7 }^ 7 } s ] 7 } echo top(u L §^- r l|7l)o| -^q. 


3. n\3.E\ A E shg 

jjLuvo. x]l g 7 j^ 0 j oj-q r]|7l # • 4># ^ZMI qg- røfl, #§■o] sq-q qqqqAiqq q°|oi qqq 
“-qqq q|#ofl SKg-qa qq(Fedchenko 1992, Billet et. al. 1997). Deese(2002)q qq *]]EL 
qZiHS. 7 flqqq ^ AI^AI th8-*Kn. qq(S l). 


fi 1. DR(N0AA)0M S°J qqdl# Saa(Deese 2002) 


j Model Parameter 

Units 

LowThreshold 

Moderate Threshold 

High Threshold j 

Value 


1 

2 

3 

CAPE 

JK/g 

1000 

2000 

3000 

T500 

°C 

-7 

-10 

-13 

TAOO 

°C 

-18 

-21 

-2A 

Freezing level 

m 

A000 

3500 

3000 

V850 

m/s 

15 

20 

25 

V700 

m/s 

20 

25 

30 

V500 

m/s 

35 

A0 

A5 

V300 

m/s 

35 

A5 

55 

V200 

m/s 

A0 

50 

60 

Totals 


9 

18 

27 
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[ 4 h .IL-§rti ] 


o tdl-“AH □! JL[d[ 

—i nr—i ^ i_! l_! 


1999: ^-EjLfaf ^ ^2| A|i^J ^ lp7|^tfft| 1999^. ^ ^ t|^fis|. 4, 259- 

262. 

Aydin, K„ Y. Zhao, and T. A. Seliga, 1990: A differential reflectivity radar jail measurement technique: observations during the Denver 
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Deese, J. I, N0AA/NWSF0, F. L. Ruskin, and C. H. Paxton, 2002: Utilization of the GFE in severe weather recognition at the Tampa 
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Deng, Z„ M. Yang, L. Jiang, H. Zou, and Z. Cheng, 1989: Preliminary study of a mesosynoptic case in early spring. Meteorologicol 
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375-384. 
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otmosphereic electricity ; 36-39, St. Louce, Missouri. 
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E 



i ezrøsiiWfe 

Xi 7 |°| 0 |a[? 



x| 7 |£l 


Sanders and Gyakurn(1980)l 7 ]- 3 j] 2 : 7 j-U -§-o|] 8 ]-G 60°N°M x ] H 
7]H #a 7 ]<y-o] 24 x ] -7} -g-o]- 24hPa °H l 7 o v H 7-]7] <y--g- “Bomb 
Low” li *åm^, 111 HH 1 -E-OJ; HH Hil HH 
7)-il# till. Chen et al. (1992)4: tUHll H iAj-f- -fs]j H 
Hl Hl HlH H°1 IH HH HH 0 ! H m-Aj 

hu- *wm. 

-gUll HH Hl U-oj-Al A]7l°]-ol7l Ttfl-g-o]] A]7l<y- H H°11 
HHH Bfl-f 7j-S)-t. H]-e]-A-| 7 0 V^O] -E-HtEjo], HH! 1 

H • Hf- -g-^tt- 7^7} ma]7]_E H. A]7m HH H 

Hl IHi S-sfloV H-g- U-14-A^ til] o]$- 3]sfl7]- Ilt 1 11 . 

ti, H 0 11 H-Hl-b tHSltl -fH * :§.§]]A oH lAi x]7l<y-ol 

Hl titt 7-^oj] °jxlt HHt 7 0 Vft- S^ofl H°ll 

-g.rn.ojlA-] tit %7} ojx). 7 j. X]^s Hl Aj^- -E-^oj ^. 47 ]. m-AgSV 4 , 

II. 20101 121 211- 31 Aj-ojoj] 24711 -g-oj- 24hPat 7]H ri^cj 
7] 7] Il 20111 41 3011 51 11 7]-o] ojj !5hPal IH SpJ-^cj 
7]7] 1°] 0]1 Hl 7j-3j]l. Aj-^cjjxloj] X\ 7 \°- m-7]!- 7}7\ Hl7]H 
1117] Ufl^oJ 7]A 0 >X-]7)1- Ht HKH1 lllllS Ailoj] Hl 
11111 11 7} nfl o- foffl H U-oj] H 7p]<&o] IH °]x] 

III , 17]- 71-H 2 ]sj] q]7]l 11 fo)-A ^4 iH Hl H, 171], 
Wt -T-l 7H£ 11. 711-11 f^jt Aj7]H 1-f HH 

11 21 1117)- H^i -g-éHH IH! 7]H #1 H Hj mi 

mi 11. 11 3:17-11 Hl HH t] 7 ]H] 11 tU IH 11 

li Ulli 11 7R1 Hi 11# TflAlliX} H. 



ag i. pvuchi °|1 cn#i sn xnty s|Ajg #7Kam: comet) 
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x)7(£ g7B 7Æ! ^B.|XH7|°r 

Kuo et al. (1995)1 4^ 7)xlH #<g HH h xkg-o] 

Hl tf# IH H33 3fl4>oflAj n>-g- 

11 #11 7)71133 HH, H 12]- #oj >8^HS 

HH 7]7]^ 3## Hl## X)7]l H33 7Hf( S pm 

Up)#!! Xl7 0 Vx-l7l<y--i- HHc)-. 714-1 HH, 1# 1 HXll 

HH# 7)H r|H°M Hte ^ 7 \ 7 \ H HH H# 

HH Hil oj§> H# Hl H Å ) H 21- H IH 
H HH#) 4--7-11 IH 0 #!- 3711 q-El^cl. Gyakum(1983)2l- 
Chen et al. (1987)-! HH HHd-år 111 Hl 11 l#!! 
Hl (feedback) Hl 7)7|«j-|- Hl Hl 7 ] fe 11 IH 0.3. 
HW. 31 2# H# ^7}7\ -111111 111 11 H Hl €■ 
Hl# xfols IH 0 !#) H H1H 1HH1 
SHH. 20121 41 31 IH!#) HHl tt$ Ul¬ 
li H11 ti Hl HH MIS ##-3 Hl H3 

Hl Hl110°C3 HH Hl Hl h## 1111. 



31! 2. tH^ll al£21 Hl #3(C0MS 2012^ 4fl 3H 7g 5HSS SHH 

SE) 


Robber(1993)# IPV(Isentropic Potential Vorticity)! IH! x)7H 
ttl H11HL 11111111 1111 A HHHI € IPVH 
tflSM 11117) ih x- 17114- HH# all. 1 IPVH 
HHll IKtropopause folding)H-§- HIS}!, u-a HH 
413# xlH # 7lH-o]3 11 H IHH# 11-3, x-jxlovx^ 
131 IH HH xlx 0 Vx)7l>ll HHKUccellini et al. 1985). 
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E 


r^ 7 ’HtfBP] tfr]# PVU(Potential Vorticity Unit)# A]~g-o]-#i:-|] > Bluestein(1998) —-] 
tftf-ltf-t- ScflS. 1.5PVU# Al-g-#4(7l4V^ 2011). *]si 

tf 500hPa 444^, ^7lB0j]Al X}7}-§: #71«!# 7)-# #H](cut-off) tf tf^S] 

tftf-tftfCrhorpe 1985, tf## 2002). Btf 3# 2011# 11# 22tf 21^1<>ll^i 23tf 21tftf-tf 24tftf 
-§-# tftftftf# #tfoj ot 20hPa tfB tf*fl°ltf\ 290K ##tftf(a)tfltf 1.5FVU tf# tftf 

4^44 ### 44 tf tftf #tfl##tfl#°ll o] tf## 500hPa #7l£.(b)<>l|tf tftf# #tf 

«!# tftf xj# 7)7l^ol tftf# tftftftf. 


(a) 290K tf PVU 



GDAPS (UM N512 L70) 

PV and Pressure at Isentropic Field (290 K) 


VALID : 12UTC 23 N0V 2011 (+ OOOh) 
21KST 23 NOV 2011(+ OOOh) 


TIME : 12UTC 23 NOV 2011 
21KST 23 NOV 2011 


¥T 


A\ i 

$m i 

\ M 

M K « 

xyt 

XX K® 

%x l 

A M g; 

\x f 

* 0« 











ik.W.'i 





(PVU) 

10.0 

9.5 

9.0 

8.5 

8.0 

7.5 

7.0 



i 


1.0 

0.5 

0.0 


as 3. 2011 tf 11S 23H 2U| H7|£ 


(b) 500hPa D7|B 



(c) tftfUtfB 



Mm Ma|H(streak)0|| PIS) 2tf tf# 

Chen et al. (1987, 1994)# 4 #|1S. (Polar Jet)#- 
tftf tf#(2tf-##H tf##-) tftftf-tf -g-tftf t### 
tfltftf##. XflE ^E\EL7\ tfxj-tf tfoj-tf tftftfB tf# 

tftftfltf x)|E. XiHP|a.-i- 71SS1&I ’eMltf tf-P.3. tf#tf-tf 
##•## tf-^tf- tf tf# #tf°fltf ##tf-tf ###10. ##°M 
4444 ^Btftf. 4# 0.3) 3# 44 444 tf-tftf-tfl 
444 tftftftf] tf# XtfAtf Etf- tf-tf### BA)£#- 

300hPa, 850hPa a 7 lB# 44 Btf#tf. 850hPa#tf £.(c)°1|tf 


(a) 4B xll^Pl #tf •tf tf tf tf# Htf B 
(Stf: COMET) 
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HS| 7)7 H 


(b) 300hPa 17 |E 


(c) 850hPa 17|E 



2|4. 2011 ^ 111 2311 21A| 7 ||eo| fiA|£Sl- 300hPa, 850hPa 17|£ 


o_SSL ^o))*) ^FoHl ^7)^ ^7]<S<2\ #^31- £\+ • ^-g-71^-71- -frU^^r -E-^°l °1 

300hPa 7 )]e 7iE_e|a.(b)# 7>g.^5| ^o|]a-] -§P.3. 7]^-o]aj > 4>a x)]e §^j(j e t core)l 

#9- 4^°11 -t# ^4^2)- Xl7 0 >x-l7l°]- #Xlol ^5]L}2HlXfe t}7$7}S\ °1W(1984)7)- 

‘SEM 4 v ^7|es)-oi «1- SW. 


■ OOt |J H AI £ 

T^J-o. 7)4-lo)li vtø# 44r°l 0-X)£)fe H>o|, n fl-T- ^WS: ^7}7\ Xlufl^q-. njot 0)-E-A^ 

417)01-01 Q]£. ij-mofl o)x)§)-31 o] 41710 J- 0 ) X-)Æo]l)- 7 \^ 7 \^\% n)-B)- T^o] ^X-)o))X-1 §~EÆO_ S 

°14-?!: 1 d 1 d, 7)710]- ^XIO) U-mo))A) X)7)U' #X)2)- -§-^_°5. ^^}3L ^ ^7}7\ 0)-§-t>l-. 7)7)1 
f4J°l ^FoHl ^xl^Bj, 5t)X 0 >o.S.JfE] ^w.-SV ^<g *^7} 7^1-1}. c))^.o)]X-) 7}7}-§: 7}^7\ $7-)^ 
EfJl A)o))xi §-i!S. 0)^7) Ufl^ofl WoH) 3*1$ X)7lo]-^ ^xjiLS 7)^2)- §-^o) nfl o. 

7]7]1d. ^ 0 dl-°1-7jol Xj-51)X]J! ^-sflxj-ofl 0)x)t> X)7lO]-0) X o 1^7)S^ 7 0 >S)-E)o) ^X)7)0]-0l U-0)-Xlc)-_ 

°H, f^#(500hPa Jf-E-H xj-71-g; -5-7)1- 7>X] ^2]X-)7)o]-Ol 0)-§-§fl ^_c)-Bj i X)7)0M S^O) 

E)5D7)^X-1 D)^ 12)5) «lg-tVE]-. 4§1, C)-U)B)- ^Xlx) 0. S£ 3 . 7 )£ *\ 0 ] 7 } ^X)o)) 

ffl-g-o)) X)7)o]-o) 12)1-7)] tt^l-71 #1 7)o)0)c)- É 


[ WcfO||A1 1^S| 71711 a°f ] 

®0|£1 H7|°f°) A)§ 7l^7ha|01|A1 71711 §11 
7|10|1^1 7)7|1H 

©§A1§0)| 7)7l£ §7|1 A1 oH§0)|A1 A)A)1 

71711°^ 11 

®500hPa la|Al7|l, 500hPa§§(290~300K 

§111) 1.5PVU o|§l §7|) 

©1 a||e § aio| «m 0 | §o()-yoj| 17|1 H Ho| 

UHU- 


nu 5. lim §5|)^0||A1 H8| llélt 717111 3^°j a 7i £ 
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i #^siatsisfe^7isM)ii* 


fil. 2|57t3(2006~2012)Z1 ^444#a 
OllAi ^§1 Hilil Xpl! 


® 2:71 34|°M Xl 4 >Sl 7}14 §>#Cll7Hl #4#7l4 4#°11 

141 AHA! 7j7l°]-oi 4 x 1144 , 

© 4 -flU 451 4|7lt> 4## JI 710 VO] 

Aji xRVxl-Hjofl °lxl§H, i7l°j-S] O]S- 4 SS 1 - Ul^Ml 
###°LS. 4#?} 1 ® 141, 1 # 4 ##7)1 41, 

2514-51^0] ^EJHS Zp]#*- 444 x 1 # 44 . 

© AjsflXj-^S ^ÆoflXl X]### 4^4 471^ 

©vq-xll 44 44^ ^71^-o.S #1 7l°J-£ 

I###. 

® #4 Alf- #4-t 41, 7]x 0 >xl7l°]-Sl 4>4(500hPa)i 

l^XlK^H x}7}# -g-711- 71-Xl W<&)o] ^Xflsflo]: 

t®}. lelTlxl^-sj- 44# 4-f°ll *1#4 xjxl^-4 444 
tilt.®}. 

© 444 HS. nflflol 4x1 E)^ xlxj-xlxl^ol 

4 l#!, 4^4^21- 14##4 €• 7147} S 7j-§> 

^ov«.oj-xjol ©E}©!, 7-171°} #44 Xj-^s-x} 7 0 >2}£lo| 

^iltt 7 } 7 l°}ol 4 x^ 44 , O] ttfl, 300hPa 4 xp^xl^} #44 ##41 3*1*H 

X}|E714 443(21^44x1^)4 4 #°.^ xiAj-x-m# x)H=xl-ff4 #4 4#1 ##4#}#1°11 
41x1 m. 


Afall(k h w}) 

g^7iy mi i 

(hPa/24A|Z1) 

2006 . 4 . 1-2 

12 

2006 . 4 . 19-20 

17 

2007 . 2 . 13-14 

26 

2007 . 3 . 4-5 

16 

2007 . 12 . 28-29 

17 

2008 . 11 . 27-28 

15 

2009 . 2 . 19-20 

30 

2009 . 3 . 13-14 

21 

2009 . 3 . 21-22 

20 

2010 . 11 . 7-8 

15 

2010 . 12 . 2-3 

24 

2011 . 4 . 30 - 5 . 1 

15 

2011 . 11 . 22-23 

20 

2012 . 4 . 2-3 

39 


■ m&\ 


2012 a 41 2~3! a^SI ih^Sfe *P|°|o| 4a|L}£» #45} Ahall 


20124 41 21 21 X 1 ^Xjxll 1006hPa4 ^xl^l 
#*IHMI 4x1414. o] x}7i°}# 4 -# #ES ##441 
24X14 #1 31 21Xl°H #3fl4H] 1x14141:11, o] nfl 
#4]7ll°l 967hPa°H4. 24X14 #4 #4 39hPa44 
7ll°l 47 J -4 x}b} 14. #14 41-4 Xi7lll 14°:S 41 
31 441P-S 7 0 i#o] # 44 . X114, 4-5114, #f-£°H# 


o~5~ w l ^ åå 

? 4##o 


30m/s °lx o >4 #4##o] 4444 

141 4#o] #14 (æ 2 441). 

41 11 21X1 925hPa <£7] 5.(3.% 64 l#)!#} #4 

O 1=1 s 

15 °c x}7i4 #44 

4444 44 P.S 7 i #44 s.- 


##11 # 1 # # xi 7 i 44 il©. °1 x} 7 i 4 # 4 # 44 # 


JS-iSE 


S. 2. 2012^ 4fi 3s ^£*13 


20m/s 


[ -A, O 
-Pd S 


IT 1=1 s 

1 ## 14)4X1 
l#. #4-41 ^e)1s. # Kfl, 


*1 s 

(m/s) 

All | 

l§2 EW 

38.1 

15:17 

014X1 

Ai-^-A-j-g- 35.3 

11:00 

^2)10|CH 

Ai# 32.2 

13:16 

£M 014AI 

^Ai#31.0 

12:24 

711^ EHg^lEi 

XiSAiS 32.2 

09:10 

EH°e 

Åi^Ai-g 30.4 

10:56 

§h h AiA[A| 

AigA-]g 26.3 

14:08 

OJ^ %hA} 

AjgÅig 26.0 

14:38 

AiM 

AIS 19.0 

15:52 


xl 714# 44-4 7}i°n 4 §)i 


4414 Ixi 7 l 4(#44 4#4 xi 4 4)4 4=1 4 # 44 . 4 x}7ll# 444441 444 4 


E.A1 
o o 


214^i^ib oiim7|# 




































ag 6. A)7|l S7|(^) B7j|°| §J7|S3A), 2012 ^ 41 lU 21 A| 925hPa4 A|li)7|3 


3.7]<&0] -§-#33 ol-E-^i U\o]£§_ **o)) o)x)l x\7}-§: ^r7}7} HHl -=-A)o) 7 ]^t}o]7} 

7]^°\] H fsss ol*!#!. 24H *oj 41 21 21*H ^)/|o}4 A^flAj-o.5. o ]#!mjl 11* 

7)71133 7 i # 1 ). iw #i 7 in n* elt .} m. oi x-m 

*11 300hPa l7l£(al 71 1*)°)H **33 3.11 ^f*te 1 7)137)- 3°J1. 305K 

**ll(3l 71 3*1 )o))a) PVU 2.0°H 11(1-1 11)01 x))3 33e)3l- «)*! 111 11141 
11. 14 °1 111-^ 137)1 o)*Ha) ^lll. 41 31 0911 111 

*1* 1111* *111 **ti4Hl 11111(^1 81 *1). o) 1, *!1!£ 988hPa33A), 
12Ajl 131 18hPa 1HH. 



ag 7. 2012^ 4fl 21 21 A| 300hPa, X|lij7|3£) 305K §*11 *11 


11111- *1117-) 12jll 111 o] o* 1-g-l lo] _Q_H 1 11. 7)7)1 *11 7)#o_3 
t}7}£ ^7]7} 12.7)1 o)-E-s)) 311 s- • A)o) 7)#7)-o)7l- n))-0 7)H (ag 81 1*! 925hPa l7)£o))A) 
0°c **1 *41). 1*1 m- 1111 *sl)A 0 >o_s ll°)-o) o)s.fo|) 11 -E-A)o) 7l*l£l 
1* 11 * 11 ^1. 1-1, ** PVU7)P)0) O] 7)7)1 **-9-3. 0]#S])3lA) 7)7)11 l*!* 
lll^Kag 81 311). Å M, * 7))37)- 1133 0)111A) 2)1 7 0 V^X)lo) 7)7)H 111 
1111 11 **7)|E #11 1#0))A) Hj-A>llo) 7 0 >lE)ll_ 1111 111* 7)7111 *1* 

°1*1 113 IH 11 1*1 lo) * 11. 7)H Hl 1«-0)| 7)7)01-0) ol-e-13# 

*111. 
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’Krø#« *2 £1413 



111 X-jxl^-o] H-9-3. 1-§HH 32]-^5] H #7H 11 11H Hf- # 11. 

7j--f^7liiAl 500hPa# ll(cut-off)l7l°Mi H-53. elt]} Hl HH H5 IIH 
H. H, 1 iH^llll H3. 300hPa X-fle ae;; ]=L7} e]E[7}o} H. o] xj-^ x]Hl 
111H1 #5 IH H nfl Hl Hil 11H HH. i-a x}H xj “ 50)1 

Miasl -“5-011 Hl IHrlHl o]si s-xjol 5 IHH, IH 55 °! HH 
#5 HH *fllll. IHIH HH Hl 41 31 21X1, 300hPa !H(H 91 HH1 
11^111 (Jet core)l 500hPa x-lH #1(H 901 H)1 Hx-jll H(H 91 

HlH 55 ° 1 H 155 1 5 11 . 



as 9. 2012^ 41 31 21 A| 300hPa, 500hPa, llHIt 


31 211 280-295K -§-#1151 IH 10)# H HH H# 2.0PVU opj-xl^ol 
1H1 111 11. 111, Hl Hr PVUllo] XIXJ- 5 XI 115 HH 5 5 11. 


216éoiia*feoiiM7i# 














































ag 10. 2012^ 4a 3a 2U| s*® 
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7 «S ^ 0 | 7 |-y 

20121 121 141 SiA|0||A1 25§ SMAhll, IS H 21lO)|S St SS 
0)|A] 14g ^sA|\j 17(■ t^at ag. oJSH|éH7h Ilt. 2008KH|£ 121 
81 MS0)|A) 20§ SfiAHl7|- l^sh Uh oiDh 011 7i#l C))S H# 

Ams tss ssijoiw tmaaact iAi Lui ar>#s as aa 

L-HtS 1 SEH AhJLftOlLh H|7h LHallAi A|lO|Lh LhS7hA| #0)| 

10)#b CHS U|(freezing rain)0)| °|é)) Oj-AlM £^t|0|| l[)! u\7\ HA) 
SS^hTll RDE|0) S^jAlt M7|0)|S 1*1 Q>S ^4? M0|S ‘M^0K)|A 
(black ice)’ ®-yo)l at!' Ap.sl SSSt. 

o|Sso)|A)S 011 tit! X\nm ^HéhS o)S n|. M^j0h0|A S 

°a|Lh£^|Ai la 7fet!^0| 7|-ys-yo)| chshai etofgc*. 




ni 1. Lisa tis.’s 0)1 lH 1 0)S H|(2007l 11 171 DR ajARS laSLRAlLH) 


i as a i. §a 

m ams mati a-amoa *m °\i tat #ani stat m at 
aa aa Rts £^®£ aaaa aa-t taaa. ata, stat 
‘as at- mamaia as. mtaa s aatt- atR ^aa s at. 

ttattHiaiAi Fza atRRS. Ættt. freezing rain°l Mia 7 ] t é H 

aa a*t a^sat mm srs tna aa(o°c aawaa aa. 
ia, ma aa aaa o°c aaat-R aa&a t-maaaata 7 iaat. 
aa. a^aia maaRs t#ta sis aaaat a^aa atm am 
isaa a^tsa na maai aa amaR stat aaas asia 
a aa. aaati tmas aaa astai ma-a t aata amRs.a, 
mama ta aaa sir aaa srs- #aaa sam aa°ia. amasi 
aaaa amt" aaat aat aa clear icmg(ts aaa amas 
at aa aa t aatR t a sit. aa at amasia a-aat. a • 
aa mama ai-aa a°i aamas taaaa tast a-aa a°ai 
as mtaa atm tat -naiai aaata aa-M-a maat. 


218 édi a*fe oiim7|# 









H0I7I& 


2. i&g £4 

24 44 444 44#44 7 ]&& o ] 0 °c 

4-^4 ^(<^4 o]x]sfl °jq-. ^r%-^7}°\}*\ fo|xl^ ^ x]^ 

£444 0°C-&4 44 444 7]£-§- iL0]7l Itfl^-oj] ^o_s ifls}t ^ _2_=Lm 
444 5fe H5fls* £4, 0°C 444 ^%.q7]o\}X) Uqxlfe ^4 700hPa 
444 444 -g-4444 *]g_ Hrøq- q-xl 850hPa 44# 

4444 4444 44444 (Ice pellets)7)- 444 44. n.f44, 44 
444 514 Piefls 44 4£ J r-5-°11 444 #4 4x14, 3 3.7] 

S°-4, 444 44 4444 44 44£ 444 4444. 444 44°1 
4444 44°11, 444 444 44 4 4444 44. £## 444 
Pi5fls44 4444-S- 444 44 444 44 4£ 444. 444, 44 
u l7l- 447] 4sfl44- 4447H 444 4444 4*44 444 4444 
4414 44 44 44 44 44 4444 44. 


Typical 700 - 850 and 850 -1000 hPa Thickness (m) 
Associated with Precipitation Types 






Evnironment Canada 


ns 2 . :H7|7|£ £io|| ccl# S4SEHfe, SS444 44 4, 4) 4 £°£A-|, 

^oaho L p\ 7|#xj EI^AHO o°c-y* 2 |d|4441S#*| : COMET). 
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al 3-1 20121 121 141 OOUTC °j] 7 ]41 H 7]i -g-il- ill^m. 

141 OOUTC - 3 _ 5 °q j cfll-g. o°c, -1.2 til l^l-gr# H ifl4-°ll 

1^-1 31 XV^- ifJnj-Z] 4377 ]- 14^1^r c l ^^-g- Hl Hl 7l-g°M Ul71- mi31 

lim. 37fl Hl OH 7]§o.S 7l^i^ H 2°M 3aRV Itt 11 mil imm 1# 

1 m 11. 925hPa 614 - 0 ] JTHlAfe 7 J- 4 - -g-o] 7 ^ xj-^o] HH, 7 ]$ iftg- 41^1 

immi mim. mmi, mas hi h • m 1 - 44 - 71 - h^s. oih-i #i7i 
m-s-ii, mmm mH ih ams. mm 11 im h ih m nm. 



as 3. KLAPS £44* 0|gsh 20124 121 141 OOUTC b|7H-HE.|£ 3?H 714(44. LH4, 7-|4)°| 

414H 7 14 o°c 7|£ £££ 


220 éoii a*fe oiim7|# 


















































































H0|7|# 


3. Oj|s 

mi H ll- ilH tIM o#! 11-71- HElH# H 
°M1 XlllS Tjll-É- -féH o\± Hl 0ll#XfSl- 

H-l^-l ###J1 ##. ZLl 4# 121 H ^ojlA-1 ##§ 
m## 1# «1, mi «], 11- 41-711- o]# 

°1 Hl H 21 3il #xi HHt ##-°S 
4111 HH, 850-700hPa ##1 1 1.5~3km H 
#1 711#, 1000-850hPa #11 HKi.Skm uHHl 
7ll# ## hV^IV H#. 11 ###1 111 #7lH, 

111111171-1 #7lH 2H§1 -hs, ofe u]# mi 
m-e#!# #o 1.5~3km## xlx 0 K4.5km£l j= 7)10] 

H^m# ##. ttl-Bj-xl, xlign-o] 1000-850hPa #11 
## #-§-, 850-700hPa #11 11 ## 
i 0 !# ##. ###, H 4# HH, oh H]7> ifle|7l 
#sMl 850-700hPa ###1 1540gpmiL# mm## ##0)1 l000-850hPa ###1 1290~1310gpm 
31 tH SM# ##. Il, 850-700hPa #1311 1540gpmiL# a## 1000-850hPa #^gM 1290gpm 
i# #1#11 ‘il 41711- mel! H°1 11. 1000-850hPa IH# I290gpm JÉ# ##1 791 

HH# 13111 311 Hl##. 



mi «ll H l#X}X}Oj tLlollXi IS EL om Xllov 1XJO] o^l# l^Ajcfl 

m H# H# HfHH Hl #7l7l- IxiH HIV 71H l-lHHim mHs #1#1 

7 im°i 7 i mim#. h sm ( a )i m# mm-y-mi# mi m# mim-m-Hi- mmi mm# 3 ^ 
711 # mi h& imim, (b)i mim mm h°ii# mi hi- mmi mmi mm##. 1 # 

##m m m#°M ##°i im, °i ##1 #°iim ^ oim ^7i«a- mm### mw mas. 
#n m#Hs moj-^smmii h## o^ei ## hi #mi#. mm^i mias oi###, 
n uh 3J -11 m-##7i mimi mim ih m#i ##m ti# #m o>i mis ##. s#, m## 
# 7 hss ximiim mm# # 7 rø ojhhs ##m mm# #m 7 i mi m#m hi 
s°j#. m-o^ ivvimm ^ 7 0 v-ximoi 71-# mn mns #m#mi mi °v#j < mi #####, 
mi mm Hin-mi mi #0]-!#^ 
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E 


I M^!jO|-0|A(Blackice) 

1. S2| 

#afe°fe4 33^0] i-g-o) ofefe ^4 44°] 4# 44 ^4 444 444 

4-§-°l 44 42fe tfEfl(33>S!)S Jiofe 4444. 

44 444 7l£°M 4444 444 4444^1 £-§-4 Æ^H7l- 7feiL4 tf 4fe 44 2-35.44 
1444 «fe 4144 é# 4^HI ^OfeSfe 4444 ^4 41444414. ^Ufe-cj ofe;g cfefe 
lfl3j7M£. 14 14 414 441-& 4444 4541 14444 44441 14144. ofe 144 Ifefe-] 
4444 2]- 5Sfe 1- ojxfe 4*44 411441 lillA-j 14-14 ufeAfeJ- 4445 4444. 

44 44 ££i mi i-i $ Afe. °]&o] ^tfe. ^m-afes mn-g, ^^\7\ 41- 

44 #zvxj^ a-ojo] xfe^M eii ixfe-gfe 1445 444x1 g>54 xfemm-o] xfe^fe. ii, 
#44454 44 mafe 44 ofe^s o]o)] ams 14-1-4 j=isfei 344 4111 # ^^ihs 
4444 14# ^ <£fe 444 444, “4143- 4fe XI xfem 144 ^44 nfl-g-44. o] 

445 #m4454 i# ?fe 414 o^«n 4444 i-xifefeii ’Srw 4 si?-, iim 

14451 Jfefe xfe44 #4 xfl Xfeo] ^cfe) 1144 ^Sj- feg- -§-3] 3]^# 1-°14. 5# *14 

m-i nfeife fe^feS i4Hl 44 14 Afe 14! Afefeo] n) o. fexfe- ofe tfefl 

414 43, min 1144 41 44 14. 444 n 4444 uh 4 44434 $3 44145 

34. 3f4fe nfe 7l4j-^(NWS)£ 4444 144 tf}& 7 } 444 ifexfe SM-SAl 4545 14. 

53554 144454 mm ni4fe- mm hm 41430155 oh mi 

Afe 0fli3). Afe 44 feife xjli-x]^ SJfefe H_fexl 1544. nl^mxfe Hfj 64 ife 4J-H11- 

-5LS. 0 ]] 5^5- ■é-S.'S" iii-O-S. 4fe4i, °1 Road Weather Information Systems 

(RWIS)l- oj-g-m 7lfe, ufe, x 0 fejg= ^ iAfefeS AjAfem oJJi^o|i4 

W°JA1 i 2]A}1^|. Xfe^ #^fe 514. 



ni 6. (a)OK)|ASI?| i(puck) gEH°| iSES fiS ^E A|!Ai, (h)Ofelteo]| dH^S Hé(Rathke and McPherson 2007) 


2 . 

nflxfe 7feo] o o c4-5-°i4£ &z.7\ i444, 444-g: 44#°i immii. 

ESÆ44 i:E4 mxli 71^4 o^ o|-^ojfe ^ u-^e 44 x 4 ojm afe s-f xflm 4 

AWH S °1 4^44. ifeufe 44 hzMI 4°1 4 A R>4. °1 7 im4 iaim <§ 440 ] 

3 - 7 ] ufl-g-im, 444 iAfeo] xj-o)- xlfeofl 71 ^ 47 ^ 0 ) 34 . Rathke and McPherson (2007)4 3 % 


222 éoii a*fe oiim7|# 


TffiSI *Orø 


62]- #1 la ^^11- °1#4 S#°l I## ### 71^# i# 7(a)l 

### = 3 2005# 11# #41 £3.# Æ## la #411- il##. i#2] IS# 

1—2 0 C#a 1# li* i##. (b)l 4717H, asla, iHa## 1 4#1(24##) lUi-f 
-£#*#. I# #717114- ioll 7-844 Æ## l£7l- 7H V li 47l# 7ll# # 2°C# #0171- #4- 
* 4 51#. 71J-0] rfl7l 7l!e>l 0°C 1*##£. i## 41«l7l- 44 1401-017,4 o]# l##o] 

1 ##*#, 

m 


p 

LH 

0)J 

Sr 

4 



ag 7. (a)20054 11 asa#2l E#°| la la, (b)7|#g 3A|go| la la 


2008# 121 8# i# 6-7714 i*S3.4 29# #*7}j7, 2009# H 18# i# 7714 

^l~7 0 >i# aias # #14# alasiH 5-20# #*71-51, 2012# 121141 a# 8#4 #a7] 
a7)-as47i 25# W-s, 2012# 121 211 a# 87]# 1# 27# #a47i 14# #*7}5ii a# 
#l#a 4^ iiAi-ais#, 44-# 7}# 7)ioi #1 7] #4# a# 6-844 a## ## 

1# # 4 *^ #^47-1 


Hourly Observations of Pavement Temperatures 
at Penn Ave RWIS Site - January 2005 
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I si AA|a)7 |(lce pellets) 

e-5- < s 7 S 0 ]-S.Ai, 4-Hl 5 mm n)n)o] 
^4- ice pellets)!-#-# 5 ) 7 !)!-*. t)#. 
l-ir# 5 ) 7 ! 4 sleetC^l^^fl u l)^h small 
hail(2)4 41)1-4 442) £3. *)l7) 
5)1-. 5)4114 41 11 4441 115) 
1l£l7i 147) 4°) 4# 

I 7 ) #1 ie)4 11*. 44 444 
411- 41* 44 !-g-4°l §5)4^ 
5 ) 0 . 4 , 5)4§)7 0 > 444 h)1-oi 44 A) 
43- 44 #!-§- 44 445] 1444 
5J4--I- 5)5)1-. 1444-44 *1 241 
44 5)44 7144^1- *1i. 44 44 
5)7^44 H 1444. 44, 144444 1*441 l## 0 ] 444 13. 444 S)* 14*3. 444 
IH. 3-4HS 44 15)££4171 14 I 7 ) 444 414 444 41444 44°1 4 4-7] 1441 
1444-71 7} 44471 #4 £5)°1 44. 1444 7 14 144 4451 44444 £5)-§ lu H £*-1-. 

ts.514 1444471 -11 4 -f 41-5-3. 411 7)444, * 1 7 ) 47 ] 1451 4444 441- 1-gr 

14. ;if4! 144447) 144 11*1- ID** 7 ) 44 444 14 17) n 4 14. 144 
7144*7) 141 41 541 1441 41 44 I 7 ) 11 14 44 3. 4141 -r-lll^l 114-71 44 
14. *1 84- 4°114 1* 41411444 7 l7i- 4445)41, °1*1- 44 ££4414 14 I 7 ) 11 
1 5)4. 4*441 444714 440] mi 5)££3 *1 84 14 *£D 744SII xW* ^1 
1 5)4. 4471, !444 7 l7l-1441, ID** 7 ) 44 4141 14 l 7 ) 11 4 5)44- 44 1 41* 
1441 4114)5)1-. 



I sD! Mblowing snow) 

144)4 144 4°14 #15)4 41 5HH 41 44 4*414 1140.3. D 0 )-!-!^ 45)4 
biowing snow#* 5)1. * 7 144 1*417) 2m 15) 5)41*. 44 7 )11 b) 7) llkm ID** 4*14 
4441 714-4-4-. l^-lDDilW bs **1- 7)-g-t)1. 


I Ma|X|-H(blizzard) 

44 - 4 - 44 - 4 45)41 113.1 blizzard4 5Hr°l 4DD 5)5) 4 441 113 7 )-§- 3 )jl 5 ) 4 -. 14 
4l7l4(U.S. National Weather Service 7 14) 4if-l 4D1* 114 4°14- biowing snow41 11 44 
7 l 4 o] 12)14 !5h§r Ilt)!-. °1 1, 444 30kts olAJ-oll. 45 ] HA) 4 ^ 741447 ) 400m 04 ) 7 ) 
14 443 415)1". 7 )44 -7°C IH 1, severe blizzard4 -121! HD 441". ‘blizzard4 H 

4) 71 IDt) 014014 . 4 - 4-4414 142.x)!- 144 Hf) 7)4111 HoH. £fA a^(o a viA 

5 ) 1)4 2 ) 7)4 Hr# 4 D 1 41 113 7 ) 441 -. e) 7 lo) 4 ]xl 4 ‘buran’, 7 ] 4 | 4 o) 44 42.141714 
‘purga ’4 4111 7 ) 45 ) 1 -. 
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H0|7|& 



£*] 7ISXI-S M7| 

44 Hl. 4-5-444, 44414 -§- ^^7) 44144 J7^X}S7]- 4*4 !*44. 4451* 

4*^4 ^ 7 lAj-H.Aj A^-g. f-g -44 144 44* 4^4*1 »°M- 4 514. 44 7M€ -f47l4 
4-4 4*ig* 44 tfl7l^ 445) 444 44 7>x] 14 - 41 ^- 44 . °14*4 n4 34 A] 7-1144 44 
4*4 4 * 4*4 f-47l5J-444^4l7i 444(144 44)** 4-47>44 klaps 4*-l- a^ 4 
444. *4 104 4*444 7i*4*(444;E)-t 444 ^ 14-44. 4*44 44* 4444-1: 

4441* 4451* 4 * 4 * 7 )- n. 444 . °1 451* 44 4 A 0 PQ*t 444** *44 4 5fe *4~i4 
44. 



ni 9. Stf7|Ah“AjA|Ai* *SSh AI4, Ali« B45* *# £4 


[ ] 
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EiSC}, Ej7|# 2009: Lpmgum, C. Donald Ahrens X\ ApU^EllA 

Rathke, J. M. and R. A. McPherson, 2007: Modeling road pavement temperatures with skin temperature observations from the 
oklahoma mesenet. 87th AMS annual meeting, Session AA. 

C. Donald Ahrens, 2007: Meteorolagy taday. 

Djuric. D„ 199A: Weather analysis. 

Frederick K. Lutgens, et. al, 2009: Pearson Education, lnc„ pp 311. 

Vasguez. T„ 2002: Weather forecasting handbeok. weather graphics technelogies. 
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7|#røi *2 




gS#o|4 h^oii o|sn D jof§afe Hans*I % *14 

S*ll°l nrø. guhg ^ysfe S® AgftOB ejs^ 

(7|-ysfA^ 1992), ^amaKHIAj^ §S#, □ RfllA-fe MM|0|£(tornado) 
4s ¥#eK 

Ola 20||A|S S-1|0|S°| a- <|fO|MIl, 2014^ 61 101 

HlA|(^|A| SS# Ahall* LH 7 ISS 2 I 7 |-yo^« =go|| 

OH^HAI ^7H®th 


I 1 . tISflSOIIAI SL 1 I 0 IS 1^49 

£ L 11°lSfe 7]2.^S2. XlSJfSl 4§4l7HA) nhS^l-41 ^4 ■§■7] y\ 

* 11 °M 1 U FH, £Lil°lsl 3HI*Kn. 

# 713 ] alaj-ol 4444 . °M 424r 4^4 

5. L 1]°]5-4 2.H 14 4°1 7]r}|A-l|5.t|4( S uper cell storm) 4 -t-°1] t4]44 

4°1144 °14. 

Hl &-11°l£fe 54-414 4-§r°l €4. 344 34 14 

4°1 141 4444 44 ###7> ^xfl4fc- 414W 47^44 
o] 54-411 44(;i4 i°M 244 Aj 4 )o]| 4x144. 



1. £M|0|EH4jE(Houze 1993) 


226 éOll 01|M7|# 















g£#°i tang §j sa 



(vertical vortex)5| StOll °|°) S.Li|0|£(^j-°_l- ta7|-#) t!ciac!(Markowski 
and Richardson 2009) 


2a E.^o]S. ttt A ^t ttta fiA]5-°lt. 1^ 

Hj-A|xl^4- 71^-S) tt t^5) -g-2101^ ^B) 

2 # JS-tt ^zVsfl iLxf. ZL5] 25) a )a ZZ.^ 12 ) £l) 1 o)_e tttt^SA), 

2)4-0)] Sj^j 7J-S]- H)7> M)B)fe A)o)o) tt(A-]t) 0 ]t. 7)4(X)W)fe 2)4-5) 

tttt-å- tttt. t, A)f- 0 ) y\^7\ X)q-7l-D), °M tttE 

(vertical vorticity)5) tatttr ZZ.3)t ft. ftfet) 0 ]] att 5)4-°!] 

stiw aa *\7\ ttt atatA) tt(tt)s-s. t^xi- ta 

tt. °i t, 5L5) 25 ) b)t ta w°i ata^ 7 )^ 2 ]- tatax) xj-t 

aa-t aat. °i xj-aaa^ gatias) taaa atat. 25 ) c )t 
a° 1 ta^iaa 7 0 >é))xit t-aa tta 5 ) tas. aaat. 


ZLH)t ADSt 5)4-5) tttt(Back-Bmlding ta)t 

-3>n tsa tt. saa^a 25 ) d)5]- t°i A 4#t aaa t-xKts 

t- 7 i ma t a- 7 i) 7 )- xiAj-ta ^xj-taa t atat. xj-a txj-xia 

(downdraft)7)- x]xj-o)] _Eftt A)o)]x) S. °)att 7)^-7)- x)4>o)] 

aaa a a-tat. °ia 5 L 3 ] 25 ) e ) 5 ]- t°i aaxiat a-a^i-wa 

t#o)xit, °i t att^aaaaaaat fa ft ft tsaaos 
tat. °i x) 7 )at t^a aa°na aata .at ft t^tat aa 
aa tais. it-taxi at xj-att. aats-s. tat awi- aaa 
a514-s aaaa t4-ta t°i at t-txia^a 2 a tt c m a#a 
tt, asx)- a 7 å3^t7\7\ aatxi tat ta t°i ta ta^iaa uf 

d)t e)t t A ^t a°i at-tat. 
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?3 


2. 5L)|0|5°| 

JL& 2S) Oflofl^ 4f4 io] §3 7j-§> A 0 >^713 7 |- fS-O^i- jTrøo) StflolS. f^O)] fy9_4 

4444 , A a# 337 ) 444 4- 44. 


ni 3. 4£§i3€4 0|| 

(Ackerman and Knox 2007) 



ni 34 A °] 444-75 5144- 44 443444 44^ ^ AA \ &*}. 2f # 34 4417]- 44a 
4 a, 44^ 44a 444-4 AA 4, 44-l7iii44a AAAA . 

ni 34 a)4 4 7 )- nn 41444 a 4 . b)4 717 ]- nn 44 441- an 4 a 44 4 41444 
44 . °1 2 f # AA 4 4 # #33 4444 ? 444 b )4 14 -§--§- an 4 n 4444 ?\A €• 444 
144 . 4 14 - 4 mb 3 #(Conservation of Angular Momentum)# 344 144 . 


#444 

4 4 4 #4 


=> constant 


4 (l) 


4 14 4 mb a#°l) 4 «M 7-17] 4 ^-014 %. 4447)- 4441 - 34^4. 


754)4-3 + 5 j 7 j 4 s 

7 ) 71440 ] 


= 4 - 7114-3 


constant 


4 ( 2 ) 


4 2i #7 }]43 (potential vorticity) 4141 7) 4434, 7)71445 434 - 144-1 44 7)7144 4°14 

AA Å å-=r 4-711 44. 7)7144 434 41-44 1 4 4444, 4 ai 34 b)4 14 41144 4444 
437)- #7b44. 44, 44 414 44475 411 7)7144 #41- AAAA 34434- 44 AA 4175 
344 44 °) 44 . 


3. 44 

71444 37 H 4 3443 475444 3444 , @71440.5. 441- 47544 4 44 ii( 7 0 >.§b# 
434 ° 1 ), 1141(14 4144 ) 441-475 4 4344 , (Df- 4^4 4714-344 AA 3 - 4471 - 44 
44 44 . 4133 ®AA 3-440)0) 11 44)4 43414 7^7]- liH 144 

44 . ® 75-#4 4 - 71(43444 4 14 ) 7 b o) 4-4444 4433 4744-4, 4°1 11 AA 75-14-^4 
475447) @341 o 1 37b 4754 4 44 . af 44 £i)l°l3# #43 74^74 ^<443 7 b7 0 v 43 43 
(44433 Meso-y(2~20km 4443 ) 014 , #444 X[$}A lkm 44 4)37), 144.5^. ol-g-s]jA) 
44433 4 i 44 7 if -4 4433 4 7 J -44 4f-i- 4447)1 3*4441 444 . 


228 éoii a*fe oiim7|# 














g£#°i §j si 


i mo\z v ® ahni 

44 Ulli 2014# 61 101 11a H 0 0 U1(^} A)#xl4, 19:20-19:50, 3044HD°M #14 

-g-*# uh 41-& 4114-& ±m^. 



ojl -§-*-§- Aj-B|l# ni 41 lo] o^as. 

HUll H44 *11 (H 14)°!] 4 atr- 
484, 3.9ha IHM 151 lal xfll nlsflxl- 

1 H§ 184(^11411 111 ). 


ni! 4. 


20141 6S 101 n?JA| §£* #^A|4 
(X# *14)4 19A| 30S ItHiafS 


ni 54 -§-*-§-4 t A M c d 444 444 2 i*H 444 4111(4#1)4 4 ls.i! 41444. 
n-1 5 (a)-t al, 500hPa nai 444 4 7 l(-i5°c 014)1- 71-4 11 Ixmoi * 44*11 #11- 
4* 414411 14# lin 31*4 441 1H11 1444 41444 la# 414 1*114* 
511-1- 4 4 514. 44a 44°11 414 4-H414 444 444 144*^1, (b)l #°];114 
(SSI)oIIa-i 01 xii# o 0144 441 4114 44 4 4 44. 41- 4 144 444 # l^o^la 
444* 4414 41-i 445 §aai, 44 1141 44H4 44 • 41 14 4 44411, 4414 
414*4 # lojo] xin llnl-l 44 44 4 414 44444 4 4 44. 44 41*4- 
41444 4114-4 44414 414- 4444. Illa Ha * o j=ah -g-ai-oi # 11 - 20144 61 
104 44, 451, 44, 14 414 444 444. 444 444 144 14 4114(Micro Burst)4 
444aa, ni 2411141*444 41141- la# 4*4 44# 44. 



ni! 5. 2014^ 61 10U 21(KST) (a)g§ 7 !444 500hPa H 7 |S, (b)SSI 
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?fi7K^«g 



ag 6. 2014^ 61 10U 19:30(KST) (a)^|0|Q|«^4 AWS 4g4, (h)AWS 4 h tHé£ £S(XfiAfe ?R2^71# 
xia .e a||0|t|7|- 4«Æ1 g£* WAigoj agAl <U# Ai^oil 8HSH) 


6 # -g-A# t^AlZVofl 445] 5j]°14 <344 AWS 444 5! 44#il- ^#4. 44 ## 4# 
44 ^7]5L 3X° 0 >Ali ^xlsl-jl 514. o] t|o 7l#o.S Ai^oflAj H^o] -° 51°.o], 444 

4#°11 444 4-fxl^oflA-] Xj-Sj- 7 c >44 47 J -4 Hj-^ol XlÆ-44°fl^1 4444 3I4A14 4X14 4 -5-5. 

#51431 51-i-# # 4 514. 

44 XI 44 444 x o >c]] 4 £ 4i(b)-f- 44-S-4, 31 #aM #4# #31 51# 4## #44 4# 444 
44 4# i514. 44 #7fl4 sifloiH 4 -xijoii ^4 44# 444# 42444 4*44 

4444## #44 4 514. 



(itVsec) 


(knots) 




ag 7. ££!Etl£!£(2014t3 6S 10§J 15A|) 


230 éoii^feoiiM7i# 












































gasi §j ai 


al 71 61 1011511 444 aiillSll, LCL(###4aS), CCL(i 4 #laS), LFC(## 
tfl^j!E.) 7 > a# #4 aa°J I304gpml 1144. lfc aa 141-14 ###4 #11 4 a 7 ]- il 
117^4 oj^ 41111: CAPE )1 441114 aa(# 10km)41 H #1 

441 7 M A & sli 7}<i°\] n tfls.71- l-f #1 m asil n-o] m 

111 #s# all. al, 111 140 ] 25°c(144s) liii ni ii°i ##1 ^la 
11 1 lkm 411 aaJfE] lOkmll 1 = ^ 4 #o] lf-1^ 4 11. aa 3~7km(700~400hPa) 
li aai7Hl 11 44°1 mil #l#as Ulli iiiiias il##(Backin g ) $H8 
144 i-s* siii. #44 ifl 11 7141 - oi^a.£.o] ^>o] 7 > 4 lal 410 ] n #as 
4111 li. i# 7i7ii 4iaa la #11 #11 nq-a 14 a 14 01 ^ 

al 81 ila ##llilla #^4 iii 4##1 l#aa limiH ma 
11 , an #a# i 1 i li# i ## lall il# #11 a 4 011 }. 




al 9. 2014^ 6fl lOU 181(KST) AWS 7|i 
4a(S41# 25 °c o 114 «) 


al 91 #a-tl iliil 1111111811 i# 

I aws l#7i£ i-aaoii. 17144111 - mas 

25°c?\ li 7)44 sia 14 . #ai-i all 

1# 14 114 11441 #7171- #11 as laia 
14°1 #1:11# i 4 14. 

441, 14 a#lil 41 i #af-4 1411 
414# aloiai 114S71- 1##4. 

®1##4 1144 a 414111~41#°1 a#ls 
#11141, a#H 4 ##4 441 44# 1#1 

II 41# 44(7l#)ol a#ls #1141 1#1 
4471 - il#i #ai- a#4. °1 1, ©##1 # 17 } 
###1 lil si# 4 ##i#as ###i #1 
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7|#«H| !§ 


æoi 3i°-s @ 444 ^ %7]^} -s-°d€ 

7l#7> ^^t-’ST-i X-)7]^ S^-gr 7l-#2|- Al?l ^£3. Jå°J4. i?!:, (Df^rø-S] 4# € 4 *1 ?1 ^Hl 
SRV x] 7 l^ 4£L4 -g-Sf-o] m-A^ 4 oji^ TV-g-fl- 3} 0.3. ^ 10&- <>1«1 

Arøfi] T^l^f- Æ42> -2-^£ 0 lal-. 



=»# 3*110 


al 10 . 2014^ 6fl 10H 37|s a°fA| gs# Arø|°| qpps £9'£ 


s 1. S444 lH#o)|A 1 9fi #£# A^1|°| 7|£2±i #g £°f 




1 

2008. 7. 20. 16:30 

oj*H 

£]S 

92! 

S2K15AI) 

CAPE2041 SRH279 SSI-0.3 

5® SS(A|9~925hPa) 

9S(9~9Aig) 

LCL401 CCL522 LFC602(gpm) 

A|97|# 28.2 tH#S£ 29.2 

200hPa 

700hPa 92! 

500hPa 92! 9-Sstreak L[]“. 

2 

2008. 7. 25. 13:50 


9415A|) 

CAPE2070 SRH136 SSI+3.9 
*19° S, 850hPa 5 !# 7 ||e 

LCL833 CCL833 LFC833(gpm) 

A|2>7|S 30.2 E(|#SS30.6 

S|f(21A|) 

CAPE3 SRH202 SSI-3.9 
ofe Molt(A|fe^925hPa) 

200hPa M77S 

700hPa §77S 

850hPa 

3 

2014. 6. 10. 19:00 

4121 

£±K15A|) 

CAPE559 SRH9 SS 1-2 
llfl(A|£fe850hPa) 

ms 

^7l| 10km 

LCL1304 CCL1304 LFC1304(gpm) 
AfefeM26.0 CH#^£27.6 

200hPa §939999 

700hPa 59S9999 

500hPa S^Sstreak L(]“. 

850hPa §93. 99 

4 

2014. 6. 12. 15:00 


^(15A|) 

CAPE3041 SRH0 SSI+0.5 

MfeMSfe MS 
^7lfeHt lOkm 0|8[- 
AfeMMM, 4feMAi# 

LCL1370 CCL1370 LFC1370(gpm) 
A|fe2|M25.6 HHMMS25.6 

200hPa 

700hPa °f2!§§99 

500hPa 2!3streak LH“ 


232 ^1 oiim7|i 



























g£#°i 'U sq 


s. lg: 4444 44417-1 4734 4 -As 4*344 -g-^Hi# 444 A^|#ol 3 ]JL 

714-4 q-q-qx- qq-cfloj ^ 2A] 0]«iJfEl <41-Al4> Aj-oloflA-l f^S84. SSI 0 44, 

CAPES ^4 4t# S4 14734 4714-S1- q-q-4 34 o] 2 jo]] 4 <gAq £ *qo\]x\ 

4*34 44444, LCL, CCL, LFC jLZ7\ S-4 A^lofl^ 1.51mi(850hP&)4®MW 44 44 S44. 

4^°11 S]4> 74x^4^43. q-f-o] ^£<4 xl^7>f<»11 2]4> 444 Irøfe 

JL^7\ S.4 4x1447-1 44 3&$ ^Xl4>i4t 44 74^ yj-’g-o)] q^ q~q $o] 4°- y^^o] 

PPf. 4444, 4^Rr 444 -g-4SS7l- 4§- 44 nflS7)-g-AVxfl4l,-lxl7l- n*\fé 4 7]x]7] 44-44. 

^■*1, 4 7rø|ig XIA47IS34 cfl^ssx]- ^-7^14 Hl^l-SS, 4§°11 2]t> 74^47]- 44451 ^Xfl£] <gxl 

7)4 ^i4ASE f44 CCL SSJfq 4447114 ss.q-71 4441: 4-## 4# 4 $fe 44 4^4 

4>#^ 444 4-4>Ol H s V7^fe 4*34 H]^4. 744,0} X^e] X}7]<a-0|4- Xl^ofl S.HJ-S1 xj-7^ 444 

4^f, 7)4443 <4 £i 744,7]s_ A44,H S VX4 - o. ^h> 0 ] h s va^14=. 4,. A44, c]]7]o] 4XJ2I- <4x141-14. 4-4-73 

444- -§-s -§4 xfo]^ xiæ 4 44471473 Qé 4 X14-. 7M-i 44344 -f4& 

^-HVsj-HS. -?■«}■# 4 H 1?> 444 44SS LL 4 #S) 4£*rø°l tUtiq-, 

sf 7 ]uy 5. is] Ai^i-taj- 44 6, 7-a°fl lA^fe -g-S-i ^740, 3 . 4-a.o] ^01=7}. 4-1414x1 ^jl, 

-T-4 V t7j ^4°11 71SH-S1- S'ySSAi, l-^ft- rfl7l7l- 414 tt 41 4 S1SM-. 44-& < ?H! 0 l éfls 

47 ) ^-2-^74 44-4 444 44-473 47o v 7l#41 44 ^q-q- ^-yp} 4^q-fe 444 -g-si-q- q-q 

fl-sfe- 4-714 744 7 0 >si- 71-4 s-g-q 4 U 54 <4 44 #4 s4°l 44. 


| DR2| £M|0|£ Oli# 

n 144 -P-liq-Jin]- 0 !! 444: -2-^41^-714(Storm Prediction Centerl^Al 7fl44 4^- a ll^S 1 s-i- °]-§- 

44 47H1SX}S1- 7jA]-4i 44-. 47} S7114 ui-4 4°1 s4°ls4 4 U 5 ^8°1 4-f7is^i 4444 
44. 4, 4-f 44°ll7i -f4°l 4414^, 444 4714^4 ^41°1 sl ^$ 2 ] aii^xj-o.s.x -1 xv^q-, 
o-% 114 44414-714°H7i A^x^i^. 414x^7-1 4^2 -444 M^l°lsfe ^144 

7>s# ^xy m xn^i-i 44. 


(a) 4^ (b) ^4 (c) ÉLi|0|£ 
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E 


I EL||0[£aig£#2|X|0|? 


41 H 4 I A-j -g-W-g-l ÉLl|o|5.(Tornado), Waterspout, Landspout-i- 4114 44 IH 911 . 7 LB) 1 
xHH-SsL -g--2-|Hr Waterspout H 44 - 2 - ft 4 41 . S 114 -E -4 xjrfl H 4 nHH)- lx)A-j 
14 xJ -141 44 M -4 11111 114 , Waterspout^ 14 1 ?!! *}%■ 2]«fl xj -^4 


^7}7\ WH4 U14 ^444 1143. 44 1 4 11. 4114S4 7tfjr H rfl7ll-<?]-^ 314 

1441 4 >EflojlAl 411^] #2i^-7}7} ^ 4 fl. 1 ^ 1 , 

Waterspout-# -SliEU HHH 4§. 1411, HKsea/land breezes)! ^9Wj :0 1 4 4-°-kL 
1Bjxj H(Ackerman and Knox 2007). H 3]^]3 I 3: H X144I14 x}4 e414(fairly common) 
WW. 20121 101 111 07X] 1041) -g^S xlxj-rfloflxj -g-S^-o] 141141, 121 1x15.1- 

AWS 1 # tiHftkg- §)]^oj sxjo) till. #llxl 5 L 0 llxi 4 6 ^ t— -1 C) 6 411, 

44^4 -§-£# i u <9 m°ii 4411 em 114 mi rn-ss. 441 x 1-4 111 - 4 4 n. 

xlxj-S) ul-to] 700hPa°fl 1441 500hPai 11 l5x)- o ] xl°H ?lx|fAH S 4^4! 

1-717]- Xj-^t 4 14 314 1411 111. 414H11 ±&&>] 444 m Hl«B 144 14 14 


444 4141 44°11 4441 44x1 14 4 

1111114 xlxitl 41x11 414 Ixl 41441. 


11. §1141 444) 414 t-xix)- x 0 %4t 1- 



as 12. 2011 tf 71 1111 07AI 10#0||tSl gS# 11 (a)l&lj7|5, (b)700hPa 1445, (c)500hPal54 
09A|(00UTC) (dfe Itglll aws m&S, (e)4 gs# DSU 1«S5 x|xmH *|g). 


Waterspoutl 444 S14S°11 l«]) 411. xj-ft- xj-^sy)- 13. ll-g-4 3l4Sl 441 llxl 
1441, S14S1 444 441 141l£-§ ^441 Fujita 44 F 24 411 444 1111 

(Ackerman and Knox (2007)4 x)4 160km °1H 44-43 7]4). S- 24 4l°1H 3445.1 <^].a. 1 


234 édi a*fe oiim7|# 





























g£#°i §j 


Wfe Fujita Wé °1 *tr Fujita (1971, 1981)71- 5L<m £.qo]s. 

3°14-(WSEC 2006). el m n R 5-^r, °1£, &-1HS. 41-S. U Å 

Sln 2 ^ 7]ir—.§. IHHsj-jI SI 1 !. Landspout-S: -^-^lSM eSS^Rr WaterspoutH-S. -H- 4 1 SI—4, S- 5 fl’?I x l 
-§-°l Sfésfe ^Mr 

a 2. Fujita 53S 214® ÉLj|0|E ^ S°f(WSEC 2006) 



FO 

64-116 

F1 

117-180 

F2 

181-253 

F3 

254-332 

F4 

333-418 

F5 

419-512 


10—50 

30-150 

110-250 

200-500 

400—900 

1100- 


[ ] 
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